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PREFACE 


Interest was stimulated in this work by a case of Reiter’s 
disease observed by me at a field hospital on the Karelian Isthmus 
in Autumn 1943. The war gave me excellent opportunities of 
collecting material, but studying it thoroughly and from different 
aspects was, of course, more difficult than in normal circum- 
stances. During the course of the investigation foreign literature 
— particularly English and American — was almost unobtain- 
able.' — The historical part of the work may seem too long to the 
reader, but as a uniform and comprehensive conception of the 
disease is difficult to obtain from previous studies of the subject, 
this length seems justified. 

It is a great pleasure to thank my former chief and teacher, 
Professor P. Soisalo, M.D., Director of the Medical Department 
of the Kivela Hospital, Helsinki. He helped me by arranging for 
the collection of the material and personally supervised my work 
in all its stages, giving me^ invaluable advice. 

My sincere thanks are also due to my former chief and teacher, 
Professor Osten Holsti, M.D., Head of Medical Clinic HI 
of the University of Helsinki, who has followed the progress of 
my work with unfailing interest and made valuable suggestions. 

I also wish to thank Profe.ssor K. O. Renkonen, M.D., Hoad of 
the Department of Serology and Bacteriology in the University 
of Helsinki, who has been helpful in regard to the sero-bacterio- 
logical part of this work. 

I remember with gratitude all those colleagues, nurses, ’’Lottas”, 
and others who have in many ways helped me in my work; among 
them particularly O. Helve, M.D., and A. Korhonen, M.D., Uni- 



versity Lecturers; Colonel O. Enkvist, M.D., Aino Eerola, M.D., 
Mirja Tappura, M.D., Airi Hyytiainen, Dentist, and Eeva Vahva- 
selka, Laboratory Nurse. 

Finally I wi^ to tbank Miss Aino Wuolle, Mag. Phil., for trans- 
lating the work into English. 

Helsinki, September, 1947 


Ilmari Paronen 
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DEFINITION AND NOMENCLATURE 

Reiter’s disease may be defined as a syndrome of unknown 
oBtiology characterized by three essential symptoms, arthritis, 
conjunctivitis and urethritis. The syndrome is in most cases, 
but by no means always, post-dysenteric. The three cardinal 
symptoms — not always all present — form the framework of 
the syndrome which can be accompanied by other symptonis 
from almost any system. 

Many names have been used for this disease; the most im- 
portant are: Rheumatismus intestwaUs cum ulccrc (CaL?liu.s Aure- 
lianus), Arthritis or Polyarthritis dyseuterica (Huette 18G9, 
Korezynski 1874, Schittenhelm and Schlecht 1918, Manson-Bahr 
1920, Kielland 1939, etc.), Arthritis or Polyarthritis cutcrica 
(Schittenhelm and Schlecht 1918, Tiemann 1932, etc.), HuhrrheU' 
matismns (Dorendorf 1917, Walther 1940 c, etc.), Rrihrrhcumatoid 
(Schemensky 1918, Kempf 1944, etc.). Arthritis or Polyarthritis 
urethritica (Moltke 1936, Clemmcson and Kalbak 1938), Syn- 
drome cojijonctivo-uretro-synovial (Fiossinger and Leroy 1916), 
Reiter’s disease (Musger 1934, Beck 1937, Hollander ct al. 1945, 
Bergmark 1946, Feiring 1946, Lofgren 1946, Rcimann 1946, Twis.s 
and Douglas 1946, Vallee 1946, etc.), and Spirochcctosis arthritica 
(Reiter 1916, 1917, 1921 and 1941, Frulnvald 1927). 

The names hero enumerated arc not particularly wcll-cho.scn 
as none of them expresses the essential in the disease, and each 
of them refers only to one or another of its features. The lack 
of a suitable name is mainly due to the fact that our knowledge 
of this syndrome is still in many respects limited. 
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In the present work the names Reiter’s disease or syndrome 
and dysenteric arthritis are used, chiefly because they seem to 
be those most frequently employed. The former is to be con- 
sidered rather inappropriate, as Reiter cannot be regarded as the 
first or even an important observer of the disease. However, this 
name is most widely used — in America exclusively — and so 
seems justified because it facilitates understanding of the con- 
cepts. Nor is the name dysenteric arthritis very well-chosen 
either, although, in a way, it describes the nature of the disease 
and its relation to dysentery. Thus it seems best to leave the 
name undecided until our knowledge of the Eetiology and patho- 
genesis of the disease is wider. 



HISTORICAL SURVEY 


According to Manson-Bahr (1943), articular complications fol- 
lowing dysentery were known even to Cselius Aurelianus who 
lived at the beginning of the fifth century. Huette (1869) states 
that arthritides after dysentery had already been described by 
Zimmermann (1765), Lepecq de la Cloture (1/65 and l/6i), 
Stoll (1776 and 1777), and Thomas (1835). Cases of post-dysen- 
teric joint -disease were published before Reiter’s time also by 
Gauster (1869), Korczynski (1874), Quinquand (1874), Rapmund 
(1874), and Remlinger (1898, 1901). As regards the other symp- 
toms of the syndrome Stoll (1776 — 1777) reported dysuria in 
combination with arthritis and Remlinger (1901) observed acute 
nephritis in one of his cases besides arthritis. Kriiutor (1871) 
described cases in which polyarthritis as well as conjunctivitis 
were noted after dysentery, and in Mark\%'ald’s (1904) case all 
three symptoms, .conjunctivitis, urethritis, and gonitis, appeared. 
Singer (1915), in addition to his cases of "dysenteric rheumatoid", 
reported cases of myalgia, neuralgia, conjunctivitis, and urethritis. 
■Post-dysenteric syndromes were described in the same year as 
Reiters (1916) case by Cahn, Dorendorf and Kollo, Fiessinger 
and Jjeroy, Rist, Crouzon, and Rose. In 1916 Waelsch reported 
two cases without previous dysentery. One of these had ureth- 
ritis, prostatitis and polyarthritis, the second urethritis and con- 
junctivitis. In the recent literature the writer has found over 80 
reports dealing with Reiter’s syndrome. The most extensive of 
them are Dorendorf’s (1917) report of 59 cases. Schittenholm and 
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Schlechl’s (1918) of 140 cases, Walthor's (1940 c) of 188 cases, 
Cimbal’s (1942) of 114 cases, and Hollander’s (1946) of 53. 

Reiter’s disease seems to have occurred in some measure in 
all European countries, also in the north, Denmark, Sweden 
Norway, and in Finland whore Thcslcff (1937) has published 
one case. It has also been noted in India, Africa and America. 

Not nearly all the published cases have been post-dysenteric. 
Perhaps just for this reason several investigators have avoided 
the adjectives cnterica and dysenterica in naming the disease 
and published their cases as Morbus or Syndroma Reiter, 

The frequency of the syndrome during epidemics of dysentery 
seems to vary greatly. Tlie lowest and highest incidence figures 
given arc 0,27 and 10 per cent (Dorendorf and Kolle 1916, Schlier- 
bach 1941, Manson-Bahr 1943, etc.). It has also been noted that 
in one and the same locality the disease has appeared during one 
epidemic, but not during another, later one (Huetle 1009, Manson- 
Bahr 1943). Further, observations have been made as to the 
nature of the dysentery later complicated by Reiter’s syndrome. 
According to Dorendorf (1917), the dysentery in itself is then 
mild, whereas Walther (1941) considers that very mild and very 
severe cases do not load to this complication. In Schittenhclm 
and Schlecht’s (1918) series the dysentery and the subsequent 
polyarthritis were both severe in 20 per cent of the cases, in 32 
per cent a mild dysentery was followed by a severe polyarthritis, 
and in 48 per cent both were mild. In addition there were 34 
cases unaccompanied by any noteworthy cnteritic symptoms, but 
as they were concurrent with the other cases, the cause was as- 
sumed to bo the same. Attempts have also been made to discover 
what kind of dysentoiy causes Reiter’s disease. In summarizing it 
may be stated that Reiter's syndrome seems to occur in toxic 
and non-toxic forms of bacillary dysentery, as it has been ob- 
served in Shiga-Kruse’s dysentery (Markwald 1904, Cahn 1916, 
Sick 1918, Schittenhclm and Schlecht 1918, Manson-Bahr 1920 
and 1943, Steenis 1931, Walther 1940 a and 1941, Krieger 1940, 
Cimbal 1942, Beiglbock 1943), in Flexner’s dysentery (Kittsteiner 
1915, Cahn 1916, Sick 1918, Worms, Lesbre and Sourdille 1927, 
Walther 1940 a and 1941, Kruspe 1941, Cimbal 1942, Beiglbock 



11 


1943 Kokko 1945), and in E-dyaentery (Walther 1940 a and 1941) 
Arthritis complicating amffibic dysentery has also been described 
(Moorhead 1916, Manson-Bahr 1920). 

Some authors consider that Reiter’s disease does not occur in 
women, but only in young adult males (Lofgren 1938 and 1946, 
Aren and Lindgren 1945, Storm-Mathisen 1945, Twiss and Doug- 
las 1946,^31106 1946). However, Huetto (1869), Gauster (1869), 
and Rapmund (1874) have noted forms with joint symptoms 
also in women, while Krauter (1871) has observed in women the 
syndTome — conjunctivitis and arthritis and Schittenhelm 
(1920) once — arthritis and vaginitis. Lever and Crawd'ord (1944) 
and Young and McEwen (1947) have also each reported one fe- 
male case; of Zewi’s (1947) ten cases six w'cre female and one 
a boy of 4. 

As regards the order in which the essential symptoms appear 
it has been observed that any of these — arthritis, conjunctmtis 
or urethritis alone or in any combination — may initiate the dis- 
ease. According to the literature, however, the triad does not 
evolve in nearly all cases, but the disease may also occur with 
two or even one essential symptom. Y’et both ocular and urethral 
lesions seem to occur relatively seldom alone or together as the 
only sign of the syndrome. On the contiwy, joint lesions appear 
in several series in the majority of cases as the only symptom, 
at times even in all cases. The diagnosis has then been based on 
the fact that the joint disease had appeared following a dysenterv, 
or, if not, cases of dysentery and Reiter’s triad had occurred in 
the environment. 


ARTHRITIS 

In the clinical picture of Reiter’s disease articular af- 
fections seem to predominate and are extremely seldom 
absent. They generally appear after the symptoms of dysentery 

'Vhile they are still present (Huetto 

n rt Q Quinquand 1874, Schittenhelm 

Gantenberg 1939). According to Walther 
a and 1941), the joint symptoms may occasionally bo ob- 
served even during the period o£ ineubation and appe^. oL L 
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two days before the enteritic symptoms or simultaneously with 
them. He. uses the name ’’Frvihrheumatismus” with reference to 
these cases as distinct from ’’Spatrheumatismus” with a later 
onset. However, the interval between the dysentery and Reiter’s 
disease may even be some months. In one case reported by Zewi 
(1947) it was 'two months and Krauter (1871) observed post- 
dysenteric arthritic symptoms four months after the disappear- 
ance of bloody diarrhoea. In this case, however, the dysentery 
had been followed by chronic colitis and it is thus possible that 
the dysentery was of unusually long duration. 

According to Dorendorf (1917) and Schittenhelm and Schlecht 
(1918), the great majority of the cases began within two to four 
weeks from the onset of dysentery. 

In the great majority of cases the arthritis seems to l>e poly- 
articular in character. Thus Schittenhelm and Schlecht’s series 
consists of 124 poly- and 12 monarthritides. The different joints 
become involved at the same time or successively. The joint feels 
tender on movement and there is spontaneous pain particularly 
at night. Later, articular swelling and effusion appear and occa- 
sionally the affected joint also becomes hot (Gauster 1869, Schit- 
tenhelm and Schlecht 1918, Balban 1934, Hollander et al. 1945, 
Jackson 1946, Wrigley 1946, etc.) and red (Gauster 1869, Schitten- 
helm and Schlecht 1918, Balban 1934, Hollander et al. 1945, Fei* 
ring 1946, Jackson 1946, Twiss and Douglas 1946, Vallee 1946, 
etc.). The severity of the effusion seems to vary considerably 
from case to case and also in the different joints of the same 
patient. Thus the joints may sometimes be only very slightly 
swollen, while sometimes — for instance when the knee joint 
is involved — unbearable pain may be caused by the excessive 
formation of synovial fluid in the joint cavity (Schittenhelm and 
Schlecht 1918, Beiglbock 1943, etc.). Occasionally the clinical 
picture may resemble that of gonorrhoeal arthritis (Huette 1869, 
Brugsch 1930, Hollander et al 1945) or of gout (Schittenhelm and 
Schlecht 1918). 

The clinical manifestations described by Dorendorf (1917) 
differ from the above in that he reports no redness of the affected 
joints. 
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According to the literature, there has been a forin of th 
disease in which no evident or recognizable changes in the joints 
were observed and articular pain was the only symptom (Schit- 
tenhelm and Schlecht 1918, etc.). Remlinger (1898) distinguishes 
two main types of articular involvement: the polyarticular type 
with migratory pain and the hydrarthrodial type, resistant to all 
therapy. He states that the tivo forms may appear concurrently 
in the same patient. Walther (1940 c) similarly divides these 
articular affections into two groups, ’’Arthralgia” and ‘’Gelcnk- 
rheuma”. His series of Reiter’s disease includes 64 of the former 
and 46 of the latter. 

Articular suppuration has not occurred, according to the litera- 
ture. Although Huette (1869) states that earlier researchers have 
commented on such cases, these suppurating joints can hardly 
be associated with Reiter’s disease and are probably due to 
secondary infection arising in consequence of aspiration or some 
other factor, e.g. a concurrent suppurative process (CJ. p. 80). 

According to Remlinger (1898), Schittenhelm and Schlccht 
(1918), Stiihmer (1921), etc., the synovial exudate is yellowish, 
viscous, only slightly turbid, and fibrinous; it has an albumen 
content of 1.3 — 4 per cent (Esbach), contains more fibrin the 


older it is, and the inflammatory cells are chiefly polymorpho- 
nuclears. Vallee (1946), on the other hand, states that the number 
of lymphocytes practically equals that of the polymorphonuclear 
cells. Beiglbock (1943) reports that in his series the aspirated 


fluid contained from 2,000 to 5,000 leucocytes per cu. mm. and 
Hollander et al. (1945) obtained 9,000 to 14,000 leucocytes per 
cu. mm.; of them 65 — 70 per cent were neutrophils. 

Writers agree in all essentials regarding the frequency of in- 
volvement of the different joints. It is thus evident that in the 
great majority of cases the joints of the lower extremitie.s are 
more commonly affected than those of the upper, and the largo 
joints much more often that the small joints (Dorendorf 1917, 
Stettner 1917, Schittenhelm and Schlecht 1918, Cimbal 1942 Boigl- 
bock W43, Hollander et el. 1945), This is iilustraiod in II, o lall 

be ow showmg the disWbulion of foint involvement in Sehitlen- 
helm and Schlecht’s 136 case.sr 
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Joints involved 

No. of cases 

• Joints involved No. of 

cases 

Knee 

137 

Spine 


Ankle . 

107 

Sternoclavicular ...... 

6 - 

Wri.st 

41 

Sacrum 


Shoulder 

33 

Temporomandibular 

S 

5 

Elbow 

23 

Metacarpal 

4 

Toe 

23 

Metatarsal 

4 

Finger 

22 

Art. acromioclavicularis . . . . 

2 

Hip 

20 

Larynx 

' 1 


According to Huette (1869) and Dorendorf (1917), the articula- 
tions of the right side seem to be affected somewhat more often 
than those on the left. Dorendorf further reports his observation 
that the weight-bearing joints are more likely to be involved than 
those subject to less strain. Yet his series seems to be too small 
to warrant such a conclusion. 

Some investigators hold that the course of the arthritis re- 
sembles the migratory type of polyarthritis seen in rheumatic 
fever (Krauter 1871, Korczynski 1874, Feiring 1946, Vallee 1946, 
Pinck 1947). Most observers consider, however, that there is no 
migration of symptoms from one joint to another. 

•rhe duration of arthritis seems to vary considerably from case 
to case, according to the literature. Thus, in some patients, the 
joint lesions may disappear within a few days, yet in the majority 
they last for weeks or months (Huette 1869, Gauster 1869, Stiih- 
mer 1921, Twiss and Douglas 1946, etc.). In the series of Hollander 
et al. (1945) the duration varied from three to eight months, but 
in some cases there were symptoms even after eight months. Schit- 
tenhelm and Schlecht (1918) state that arthritic symptoms have 
been observed in a few extremely rare cases for as much as two 
years. Dorendorf (1917) watched the course of the disease in 12 
patients from the onset to the disappearance of symptoms and 
found that it lasted from 35 days to 12 months, in one case more 
than one year. 

The literature seems to contain comparatively few statements 
as to the recurrence of arthritis. This may be due to the fact 
that most investigators have dealt with soldiers on active duty 
and the patients were mostly transferred during the course of 
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treatment from hospitals in the theatre of operation to the home 
area. Consequently, in the vast majority of the cases it has not 
been possible to follow the course of the disease to the end, and 
there are no data regarding possible recurrences. According to 
Quinquand (1874), dysenteric arthritis leaves no predisposition 
to recurrence; some recent observers, however, have reported 
recurrence of the joint complications (Cf, p. 32). 

Involvements of the bursae, tendons, tendon 
sheaths and synovial membranes are closely related 
to the articular symptoms. They may be concurrent with tlie 
joint disease or appear independently, the joints remaining un- 
affected (Dorendorf and Kolle 1916, Dorendorf 1917, Steltner 
1917, Schittenhelm and Schlecht 1918, Sick 1918, Stiihmer 1921, 
Paetzel 1928, Raschewskaja 1935, Gantenberg 1939, Walther 1911, 
Kempf 1944, etc.). Schittenhelm and Schlecht’s (1918) series con- 
tained six cases of tendovaginitis and four of periostitis. On X-ray 
examination Hollander et al. (1945) noted periosteal proliferation 
in three cases, but radiographs taken later showed that it had 
disappeared in two of them. 


Muscular pain seems also to occur in connection with 
Reiter’s disease (Gauster 1869, Cahn 1916, Rose 1916). This so- 
called ’’Muskelrheuma” appeared in 116 of Walther’s (2940 c) 
188 cases. Schemensky (1918) has noted a persistent ’’muscular 
rheumatism” in 2 per cent of his cases during convalescence from 


dysentery, and Kokko (1945), in his series from Finland, muscular 
pain in 52 per cent at the acute stage of dysentery. The latter 
high percentage may, however, include cases in which the pain 
may be attributed to the same causes as in acute fever in general. 

Rcentgen studies of the affected joints have shown 
osteoporosis and slight signs of bone destruction, occasionally 
also periosteal proliferation (Fruhwald 1927, Paetzel 1928 Salve- 
sen 1937, Hollander et al. 1945, Feiring 1946, Sjoberg 1946. Twiss 
and Douglas 1946, Vallee 1946, Pinck 1947). These changes did 

(Hollander et al. 

1945 Twiss and Douglas 1946) and were most pronounced in the 
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OCULAR -LESIONS 

According to reports in the literature, eye affections 
are generally concomitant with the arthritis (Krauter 1871, Do- 
rendorf and Nolle 1916, Schittenhelm and Schlecht 1918, Manson- 
Bahr 1920, Walther 1940 c, etc.), but sometimes the former are 
accompanied by lesions of the urinary tract only (Waelsch 1916, 
Dorendorf 1917, Stuhmer 1921, and Beiglbock 1943), or appear 
quite alone (Dorendorf 1917, Manson-Bahr 1920, Kokko 1945). 
Ocular affections may also initiate the disease and the arthritis 
appear later (Dorendorf 1917, Stettner 1917, Schittenhelm 1920, 
and Beiglbock 1943). Variable figures of incidence have been 
reported for the eye affections. Of 610 patients with dysentery 
recorded by Steenis (1931) twelve developed eye symptoms, of 
Holler’s (1941) 1,620 patients 21, and of Kokko’s (1945) 555 pa- 
tients 111. About one-half of Kokko’s patients showed inflam- 
matory changes in the conjunctiva sclerae. Two of his patients 
had a concomitant arthritis and urethritis and several showed 
the triad — eye pains (or mild conjunctivitis), joint pain, and 
’’burning” on urination. More often still two symptoms appeared ' 
together, the most common combination being eyes and joints; 
that of eyes and urethra was much less frequent, and that of 
urethra and joints was observed only in a few cases. Dorendorf 
(1917) reports that conjunctivitis unaccompanied by arthritic 
or urethritic symptoms occurred as a complication of dysentery 
in 3 per cent of his cases. He gives the incidence of conjunctivitis 
in Reiter’s disease as 25.5 per cent, whereas 29 per cent is quoted 
by Schittenhelm (1920), 68 per cent by Gounelle et al. (1941), 
82 per cent by Cimbal (1942), and 4.5 per cent by .Walther (1941). 

Conjunctivitis, either bilateral or unilateral, seems to 
be the most common ocular manifestation. In bilateral cases it 
may start in both eyes simultaneously or first in one and later 
in the other eye. The degree of severity varies greatly, from 
quite mild injection of the conjunctivaa to an intense purulent 
conjunctivitis which latter may be attended by marked chemosis, 
cedema of the lids, and a tendency of the lids to stick (Krauter 
1871, Dorendorf 1917, Schittenhelm and Schlecht 1918, Sommer 



17 


1918, Stuhmer 1921, Walther 1940 c and 1941, Kokko 1945,^ etc.). 
Besides a redness of the conjunctiva, episcleral hyperemia has 
often been noted; to this has been attributed the deep purple 
colour characteristic of the conjunctivitis seen in Reiter's disease. 

Cases of i r i t i s,. k er a t i t is, corneal ulceration, 
and irido-cyclitis have also been described (Reiter 1916, 
Dorendorf 1917, Stettner 1917, Schittenhelm and Schlecht 1918, 
Sick 1918, Manson-Bahr 1920, Stuhmer 1921, Worms et al. 1927, 
Brugsch 1931, Cimbal 1942, Haarr 1945, Hollander et al. 1945, 
Tengroth 1945, Bergmark 1946, Feiring 1946, Jackson 1946, Vallee 
1946, Wrigley 1946, Zewi 1947). Optic neuritis was noted in two 
cases by Zewi (1947); in one there was also a conjunctivitis and 
in the other a kerato-iritis. 

On microscopical examination the ocular exudate was 
found to contain a large number of leucocytes and few epithelial 
cells, the results of the bacteriological examination being either 
negative or showing only a few cocci (Schittenhelm and Schlecht 
1918, Sommer 1918, Stuhmer 1921, Kruspe 1941, Feiring 1946, 
Twiss and Douglas 1946, etc.). ■ 

There are only a few statements in the literature regarding the 
duration of the eye affections, e.g. that the conjunctivitis 
generally lasts for a few days or weeks, rarely longer (Stettner 
1917, Schittenhelm and Schlecht 1918, Sommer 1918, Hollander 
et al 1945, Jackson 1946, Twiss and Douglas 1946). One and a 
half to four months has been mentioned as the duration of iritis 
and keratitis (Stuhmer 1921, Zewi 1947). Recurrences of 
the eye affections have also been reported (Krauter 1871, Stettner 
1917, Stuhmer 1921, Cimbal 1942), even years after complete 
recovery (Vallee 1946, Twiss and Douglas 1946). 


UROGENITAL INVOLVEMENT 

According to most observers, diseasesoftheurinnrv 
. f ^ f occupy the third place in the symptom triad. U r c~ 
considered the commonest and occurs in Schitten- 

al (1941) m 47 per cent, and in Cimbal's (1942) in 63 per cent 


2 
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of the cases. According to Walther (1940 c), cases of urethritis 
(9 per cent) are more frequent than conjunctivitis (3.4 per cent). 
Kokko’s (1945) series from Finland included only three, cases of 
purulent urethritis, whereas 90 patients had ’’pain on micturi- 
tion” and one half of them had also noticed that, although the 
output of urine was as usual, voiding was more difficult and the 
urinary stream poorer. As stated earlier (p. 15), Kokko’s series 
consisted of cases observed during the acute stage of dysentery, 
and, consequently, they cannot all be considered Reiter’s disease. 
Urethritis may occur as the initial symptom of the syndrome 
(Dorendorf 1917, Stettner 1917, Schittenhelm 1920, Beiglbock 
1943, Hollander et al. 1945, Twiss and Douglas 1946, Vallee 1946, 
etc.), and it has been observed also as the only symptom (Doren- 
dorf 1917, Aren and Lindgren 1945). 

The urethral discharge seems to be less profuse than in acute 
gonorrhoea and it is in most cases observed only on pressure of 
the penis. It is reported to vary from sero-purulent to thick 
purulent and it may also contain blood. The urethral meatus 
is often described as swollen and red and its mucous membrane 
as slightly pouting (Singer 1915, Reiter 1916, Stettner 1917, Schit- 
tenhelm and Schlecht 1918, Sommer 1918, Stiihmer 1921, Fruh- 
wald 1928, Balban 1934, Clemmesen and Kalbak 1938, Gounelle 
et al, 1941, Hollander et al. 1945, Jackson 1946, Twiss and Douglas 
1946, Vallee, etc.). Microscopical examination has shown a large 
number of leucocytes but few epithelial cells. Bacteriological 
findings have been negative or only non-pathogenic organisms 
have been found (Singer 1915, Sommer 1918, Stiihmer 1921, Friih- 
wald 1928, Clemmesen and Kalbak 1938, Hollander et al. 1945, 
Feiring 1946, Twiss and Douglas 1946, Vallee 1946, etc.). 

Affections of the bladder have also occurred (Cahn 1916, 
Sick 1918, Hoff 1940, Cimbal 1942) and the series of some investi- 
gators have included even cases of cystitis of which a consider- 
able part have been hmmorrhagic (Reiter 1916, Dorendorf 1917, 
Sommer 1918, Stiihmer 1921, Holler 1941, Bauer and Engleman 
1942, Beiglbock 1943, Colby 1944, Aren and Lindgren 1945, Haarr 
1945, Miller and McIntyre 1945, Twiss and Douglas 1946, Pinck 
1947). Bergmark (1946) has described two cases of cystitis more 



closely, one of the patients having had a gonococcal ure.hn 
about one month previously; recovery had been complete, how- 
ever. In these cases hffimaturia, especially a terminal haematuria, 
was noted and in one of them also coagula. Cystoscopy revealed 
that the capacity of the bladders was 50 to 75 c.c., the mucous 
membrane was highly oedematous, bullous m places, partly 


covered by ’’fibrin”, and bled easily. 

As to renal disease Remlinger (1901) has noted acute 
nephritis once in connection with dysenteric arthritis and Schit- 
tenhelmand Schlecht (1918) similarly once. Remlinger’s case was 
studied also patho-anatomically and the changes observable in 
acute glomerulo-nephritis were found. The nature of the disease 
in the latter case was not studied in detail. The authors only 
state that, besides a marked hasmaturia, albumin was found in 
the urine, and in the urinary sediment there were large numbers 
of white and red blood' cells, a few granular casts and epithelial 
cells. In addition to pyelonephritis and cystitis, Colby (1944), 
in one case, diagnosed hydronephrosis and in another "renal 
dilatation” and hematuria. Slight albuminuria and pyuria were 
present also in one of Twiss and Douglas’s (1946) cases, inFeiring’s 
(1946) both cases, and in two of Zewi’s (1947) cases. In the 
instance reported by Wrigley (1946) there was slight albuminuria 
but nothing pathological in the sediment. Otto (1940) and Hoff 
(1940) state that they have noted renal colic in a total of three 
cases. 


Prostatitis has been recorded a few times in connection 
with Reiter’s syndrome (Waelsch 1916, Wiedmann 1934, Clcm- 


mesen and Kalbak 1938, Bauer and Engleman 1942, Haarr 1945, 
Hollander et al. 1945, Miller and McIntyre 1945, Vallee 1946, Pinck 
1947), and prostatic abscesses a few times (Colby 1944, Ar6n and 
Lindgren 1945). Tiemann (1932) describes a case of orchitis 

epididymitis. Ton out of Kokko’s 
(1945) 555 patients with dysentery complained of testicular pain 
which was extremely persistent in some cases 

presence of urethral s t rictur es 'observed by Twiss 
TWsl”^ f '='= »™lioned. 

altnbuled to a first attack of the disease two years pre- 
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viously. The urethritis involved also the prostate and the bladder, 
whereas the upper urinary tract was normal on intravenous uro- 
graphy. 

According to most observers, the affections of the urinary 
system last for a few days or weeks, but may occasionally persist 
as long as four months (Stettner 1917, Stiihmer 1921, Bergmark 
1946, Sjoberg 1946, Twiss and Douglas 1946, etc.), and recur- 
rence has been observed even several years after complete 
recovery (Stuhmer 1921, Hollander et al. 1945, Twiss and Douglas 
1946, Vallee 1946, etc.). 

LESIONS OF THE NERVOUS SVSTEM 

In connection with this syndrome symptoms have been observed 
also in the central and peripheral nervous system, 
and the commonest of these seems to be neuritis (Cahn 1916, 
Schittenhelm and Schlecht 1918, Steenis 1931, Holler 1941). In 
Walther’s (1941) series neuritis occurred as a post-dysenteric 
complication in 0.7 per cent of the cases. Wilke (1943) observed 
polyneuritis both concomitant with the other symptoms of Rei- 
ter’s disease and alone. The polyneuritis was usually localized in 
the nerves of the proximal muscles comprising the shoulders, 
the pelvic region and also the abdominal muscles (e.g. the m. 
deltoideus, serratus, supra- and injraspinatus, ileopsoas, quadri- 
ceps, glutceus). In severe cases of polyneuritis Wilke observed 
that the distal nerves of the extremities were also occasionally 
affected and then there were, besides muscular paralysis, disturb- 
ances of sensibility characteristic of the distal type of neuritis; 
in the proximal type sensory disturbances could be entirely lack- 
ing at first. Wilke (1943) further noted changes in the cerebro- 
spinal fluid in severe cases; the albumin content was higher than 
normal but the number of cells was normal or only slightly in- 
creased. Zewi (1947) noted two cases of optic neuritis. — 
Neuralgias have also been described (Singer 1915, Rose 1916, 
Walther 1941, etc.). The most frequent localizations reported are 
the trigeminus, occipitalis, frontalis, supraorhitalis, intercostalis, 
ulnaris, radialis, medianus, ischiadicus, saphenus, and tibialis. 
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CARDIAC INVOLVEMENT 


There is some disagreement as regards the occurrence of 
cardiac complications. Some observers state that heart 
complications are absent in Reiter's disease (Quinquand 1874, 
Raschewskaja 1935, Hoff 1940, Zewi 1946), while others hold 
the opinion that endocarditis and valvular disease do not occur, 
but myocarditis does (Dorendorf and Kolle 1916, Schemensky 
1918, Steenis 1931, Otto 1940, Holler 1941). A few investigators 
have also reported cases of endocarditis. Thus Stettner (1917) 
comments on lesions of the endo- and myocardium. According to 
Rose (1916), Castin and Fradet have published a case of mitral 
disease complicating dysenteric arthritis and Trousseau a case of 
endo-pericarditis. Beiglbock (1943) reports a case of mild mitral 
endocarditis, and Bergmark (1946), in one instance, considers the 
diagnosis of endocarditis established. Gauster (1869) noted a left- 
sided exudative pleurisy once and, as an additional finding, e.xit- 
dative pericarditis as complications of post- dysenteric arthritis. 
A systematic electrocardiographic study of patients with dysen- 
teric arthritis has not been made. However, a number of electro- 
cardiographic tracings have been obtained by a few investigators; 
some of them noticed no abnormalities (Salvescn 1937, Kiclland 
1939, Walther 1940 b, Miller and McIntyre 1945, Twiss and Doug- 
'las 1946), while others observed changes which indicate myo- 
cardial damage (Beiglbock 1943, Bergmark 1946). In Vallce’s 
(1946) case electrocardiographic changes appeared during the 
treatment; the P-R interval was prolonged to 0.26 second and 
there was at the same time a slight rise of the S-T segment in 
leads 2 and 3. In Feiring’s (1946) two cases the P-R interval 
varied from 0.18 to 0.24 second in several tracings recorded durin^ 
the treatment. 

It should be added that Dorendorf and Kollo (1916) called 
attention to the occurrence of bradycardia and Schiltenhelm and 

nTtiLT.”’' Hotr CI942), „nd Manson- 

(W181 !(. K !! l8*ycardia in (his diseaso. Sshamonsky 
(1918) attributes the tachycardia to slight toxic Injury to the 


heart muscle or to nervous disorder. Walther (1940 b) 


states, on 
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the other hand, that tachycardia occurs as a late symptom in 
about 1 per cent of patiente with dysentery. The tachycardia, 
which generally starts during convalescence on the 16th to 25th 
day after the onset of the disease, he considers a sign'of an allergic 
phenomenon in the organism. . 

RESPIRATORY SYSTEM 

Among diseases of the respiratory tract complicating 
Reiter’s syndrome, cases of dry and exudative pleurisy have been 
described (Gauster 1869, Schittenhelm and Schlecht 1918, Sick 
1918, Holler 1941, ’Cimbal 1942); the pleurisy has usually been 
mild (Schittenhelm and Schlecht 1918). In Gauster’s (1869) case 
referred to earlier (p. 21) there was, in addition to a left-sided 
pleurisy, also an exudative pericarditis, but other instances sug- 
gestive of a possible polyserositis have not come to the author’s 
attention. Further, some cases of bronchitis have been reported 
(Cahn 1916, Schittenhelm and Schlecht 1918). In Walther’s 
(1940 c) series bronchitis occurred in 13.8 per cent of the cases. 
Schittenhelm and Schlecht (1918) reported some instances of 
epistaxis concurrent with the other symptoms and in the series 
of Gounelle et al. (1941) these amounted to 32 per cent. Gounelle 
ascribes the epistaxis to prolongation of the coagulation time. 
Cases of rhinitis and pharyngitis have also been noted (Feiring^ 
1946, Vallee 1946). 


DIGESTIVE SYSTEM 

As stated already, diarrhoea is present in the great 
majority of cases. It cannot, however, be regarded as a symptom 
of Reiter’s disease but should rather be looked upon as an ante- 
cedent disease mainly on the following grounds: (1) it occurs 
almost without exception before the onset of the cardinal symp- 
toms of the syndrome, antedating them usually by some weeks, 
at times even months; (2) The diarrhoea in these cases has not 
differed in any way from the epidemic diarrhoea occurring on each 
occasion in the same locality. — Apart from this diarrhoea invol- 
vement of the digestive system seems to be extremely rare. Thus 
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only twice has a palpable spleen been reported (Reiter 1916 
Schittenhelm and Schlecht 1918) and twice a spleen enlarged 
to percussion (Balban 1934, Pfleger 1937). At times jaundice has 
been observed together with dysenteric arthritis, but as its nature 
and course have not differed from ordinary catarrhal jaundice, 
it has evidently been only a coincidental disease (Scnittenhelm 
and Schlecht 1918, Tiemann 1932, Hoff 1940). 


OTHER LESIONS 


Involvement of glands other than the sex glands already men- 
tioned has been reported a few times. Thus Sick (1918), Manson- 
Bahr (1920 and 1943), Otto (1940), Hoff (1940), and Holler (1941) 
have noted parotitis, Sick (1918) and Kokko (1945) inflam- 
mation of the submandibular gland, Sick (1918) two 
cases of inflammation of the lacrimal gland and two of 
the mammary gland. In Reiter’s disease the lymph 
nodes have also frequently been involved, enlargement of the 
axillary and inguinal nodes being observed (Mollke 1936, Usseg- 
lio and Zancan 1940), Bauer and Engleman (1942). Twiss and 
Douglas (1946) and Feiring (1946) have both published a case in 
which the cervical, axillary, epitrochlear, and inguinal nodes 
were enlarged. Microscopical section showed a non-specific type 
of hyperplasia of the inguinal lymph node (Twiss and Douglas 


1946). 

Besides redness of the urethral meatus other cutaneous changes 
have also been observed on the penis. Cases of balanitis 
have been described occasionally (Sick 1918, Clemmesen and 
Kalbak 1938, Cimbal 1942, Beiglbock 1943, Hollander ct al 1945, 
Wngley 1946, etc.). Furthermore, typical eczema has been 
noted on the glans and the prepuce (Postma 1937, Beck 1937 
Kuske 1939, Kruspe 1941, Hoff 1942, Hollander et al 1945, Sargent 
1945, Faring 1946, Jackson 1946, Twiss and Douglas 1946, Vallee 
1946), These lesions may appear as small, sharply marRinated 
ary hema ous spots covered with a brown crust (Kruspo W41 
Vallee 1946, Feiring 1946, etc.) or as small yellowish vosidcs or 
superficial ulcerations occasionally with a narrow light-coloured 
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edge; the lesions may also be coalescent (Beck 1937, Twiss and 
Douglas 1946, etc.). Lesions of a similar kind may, according to 
Twiss and Douglas (1946), appear also in the conjunctivse, the 
cornea, hard palate, pharynx, scrotum, and palms of the hands. 
Of other skin lesions may be mentioned hyperkeratotic 
eruptions on the extremities and the trunk (Rost 1911, 
Wiedmann 1934, Kuske 1939, Kruspe 1941, Hollander et al. 1945, 
Storm-Mathisen 1945, Feiring 1946, Jackson 1946, Twiss and 
Douglas 1946, Pinck 1947). Kuske (1939) states that these lesions 
are erythematous and papular at first, but later pustular efflores- 
cences surrounded by a narrow inflammatory margin develop. 
Finally crusts arise which are hyperkeratotic in appearance and 
the eruption most closely resembles rupia. Histologic examina- 
tion revealed parakeratotic hyperkeratoses, serofibrinous exu- 
date, and large numbers of small pus cells. On the soles the lesion 
seems to apper as small pustules with hyperkeratosis of the over- 
lying skin (Twiss and Douglas 1946), and the finger nails may 
be raised by hyperkeratotic collections. Changes in the nails 
appear at the same time. They become long, thickened and brittle, 
and the nail fold grows markedly (Rost 1911, Ihviss and Douglas 
1946). Urticaria has also been observed in dysenteric 
arthritis (Walther 1941, Holler 1941); erythema exsuda- 
tivum multiforme (Cahn 1916, Rose 1916), and h ae m o r- 
rhagic eruptions (Gaussel 1986, Cahn 1916, Schittenhelm 
and Schlecht 1918) are rare occurrences. In the mouth 
cavity lesions have appeared (stomatitis aphthosa and jtlce- 
rosa, glossitis) either associated with skin lesions or without 
them (Cahn 1916, Rose 1916, Schittenhelm and Schlecht 1918, 
Hoff 1940, Feiring 1946, Twiss and Douglas 1946). Local 
oedema has been described (Schemensky 1918, Sick 1918, Hoff 
1940), and Holler (1941) considers it .Quincke’s oedema. A few 
cases of otitis externa have also been reported in connection 
with Reiter’s disease (Steenis 1931, Wrigley 1946). 

It is difficult to say whether all the skin lesions here enumerated 
can be ascribed to Reiter’s disease, or whether they are concur- 
rent lesions due to other causes. At any rate it should be borne 
in mind that there may be considerable difficulty in differentia- 
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ting Reiter’s disease from keratosis hlennorrhagica and from the 
so-called Stevens- Johnson syndrome. 


FEVER 


The fever in Reiter’s disease seems to be subject to great 
variation. Thus there has been high fever in some cases, while 
in others only a slight rise of temperature has been observed and 
even afebrile cases have been reported (Huette 18G9, Quinquand 
1874, Krauter 1871, Dorendorf and KoIIe 1916, Dovendorf 1917, 
Schittenhelm and Schlecht 1918, Hoff 1940, etc.). The maximum 
axillary temperature most often reported is 39.5 — lO'^C. (Schemon- 
sky 1918, Stiihmer 1921). According to Rose (1916), the maximum 
axillary temperature varied from 37 to 37.4'^C. in subacute poly- 
arthritis in which the only symptom was articular pain, from 37.8 
to 38.2°C. in acute monarthritis, and from 37 to 39 and 39.5 C. 
in acute polyarthritis. In cases of ’’muscular rheumatic disea.se" 
Schemensky (1918) observed a rise of temperature to S7.5''-C. in 
only one, the temperature being normal in the others. — As re- 
gards the nature of the fever it is reported that the remission.s 
are generally great in the types with high fever, the tcmpertilure 


being in the morning 37°C. and in the evening 39 — 40"C., and 
the duration of the fever may vary from a few day.s to five months 
(Gauster 1869, Rose 1916, Reiter 1916, Stettner 1917, Sommer 
1918, Stuhmer 1921, Hollander et al. 1945, Jackson 1946, Twiss 


and Douglas 1946, etc.). 

Opinions differ on the occurrence of s w e a I i n g. Kriiuter 
(1871), Balban (1934), and Cimbal (1942) report that in connection 
with the joint disease the patients experience severe sweating 
especially at night, but in Rapmund’s (1874) scries this was 
completely absent. Several others have observed that there i.s 
often no sweating or it is mild in degree (Dorendorf 1917, Schit- 
tenhelm and Schlecht 1918, Schittenhelm 1920), or occurs only 
at an early stage of the disease and often intermittently (Quin- 
quand 1874). No definite mention of chills has been found How- 
ever one of Gauster’s (1869) cases started .suddenly with chills- 
m the senes of Hollander et ol (1945) no chills appeared. 
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BLOOD STUDIES 

According to the literature, the sedimentation rate is 
generally increased and varies from 14 to 140 mm. in one hour 
by the Westergren method (Raschewskaja 1935, Moltke 1936, 
Postma 1937, Clemmesen and Kalbak 1938, Kielland 1939, Cimfaal 
1942, Stoia 1943, Beiglbock 1943, Miller and McIntyre 1945, Storm- 
Mathisen 1945, Bergmark 1946, Feiring 1946, Zewi 1947). Hollan- 
der et al. (1945) observed tjiat an increased sedimentation rate 
generally became normal in about three months. In one of the 
cases reported by Twiss and Douglas (1946) the sedimentation 
rate remained normal in spite of ocular and urethral symptoms; 
during the period when articular symptoms were present the 
rate was increased. 

Systematic studies of the blood picture seem to be 
fairly infrequent. On the basis of the few reports it appears 
that, in general, the red cell count has been normal (Moltke 

1936, Clemmesen and Kalbak 1938, Beiglbock 1943, Miller and 
McIntyre 1945, Feiring 1946, Jackson 1946, Vallee 1946, Wrigley 
1946). However, Twiss and Douglas (1946) have noted secondary 
anEcmia in two cases and Storm-Mathisen (1945) in one. The 
white cell count has generally shown leucocytosis, but 
in some cases it has been normal. The number of leucocytes has 
varied from 4,800 to 21,000 per cu. mm. (Schittenhelm and 
Schlecht 1918, Stiihmer 1921, Moltke 1936, Salvesen 1937, Postma 

1937, Kielland 1939, Beiglbock 1943, Hollander et al. 1945, Miller 
and McIntyre 1945, Bergmark 1946, Feiring 1946, Jackson 1946, 
Twiss and Douglas 1946, Vallee 1946, Wrigley 1946, etc.). The 
differential count remained within normal limits except for an 
occasional eosinophilia or ’’shift to the left”. Thus Moltke (1936) 
has once noted an eosinophilia of 6 per cent, Beiglbock similarly 
of 6 per cent, while in Twiss and Douglas’s (1946) cases eosinophils 
varied from 2 to 28 per cent, the total number of leucocytes 
ranging from 9,700 to 19,300. The degree of the ’’shift to the 
left” has been slight, the values for the juvenile neutrophils 
varying from 2 to 3 per cent (Beiglbock 1943) and those for rod , 
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in 37, in 3 of whom there had been no diarrhoea. Positive 
agglutination tests for dysentery have been obtained also from 
the synovial exudate (Worms et al 1927, Gounelle et al. 1941) 
in litres from 1 : 100 to 1 : 400 (Worms et al. 1927), In a few 
cases serum agglutination tests for typhoid, paratyphoid, and 
B. abortus were made, but agglutination could riot be demon- 
strated (Kristjansen 1930, Kielland 1939, Miller and McIntyre 
1945, Feiring 1946, Twiss and Douglas 1946, Vallee 1946, etc.). 
In one instance Kruspe (1941) observed that the serum agglutin- 
ated B. abortus in litres of 1 ; 400, 

PATHO-ANATOMICAL CHANGES 

Postmortem examination has been performed, ac- 
cording to the literature, in three cases. Remlinger (1901) noted 
in his two cases that the process in the knee joint was limited 
to the synovial membrane, although the disease had lasted for 
months. The synovium was thickened and its surface slightly 
opaque, the other soft parts and bone surfaces were of ordinary 
appearance. In one of these cases in which there had been an 
associated acute nephritis, each kidney weighed 350 grammes. 
The capsule was easily detached, the underlying surface appeared 
pale, greyish. The cortex was thickened. The medullary sub- 
stance was dark red and its colour was clearly distinguishable 
from that of the cortex. Microscopical examination showed 
marked glomerulitis and focal hajmorrhages in the cortex as well 
as in the medullary substance. Fatty degeneration was observed 
in the cells of the tubulus contortus. Wepler (1942) has post 
mortem examined one case in which intestinal haemorrhage was 
the cause of death. The haemorrhage was due to the rupture of 
a submucosal blood vessel in the stomach; the cause of the rupture 
was not definitely revealed by microscopical study. The cartilages 
of the knee joint appeared normal and the articular cavity con- 
tained greenish yellow fluid. Microscopical examination revealed 
an cedematous synovium and disappearance of the superficial 
synovial cells. Lymphocytic infiltrates were present in the joint 
capsule and the periarticular tissue. The greater part of the cells 
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of the synovial exudate were polymorphonuclears. Nothing patho- 
itloal Ls observed in the cartilage and the bone. In Wepler’s 
opinion the process is non-specific and distinct from infectious 
and rheumatoid arthritis. 

Bauer and Engleman (1942) performed an arthrotomy of the 
knee joint -and observed formation of villi in the suprapatellar 
bursa. In a biopsy of the articular synovium the intima was 
found to be composed of several layers of cells and its lympho- 
cytes and plasma cells were moderately increased, even the 
leucocytes to some extent. There were no corpuscular findings 
and no exudate. Throughout the subintimal layers there was 
also a mild, diffuse inflammatory cell infiltration. A marked 
hypersemia was present in the synovium. Hollander and his co- 
workers (1945) also carried out an arthrotomy of the knee joint 
on a patient whose disease had lasted for eight months; the find- 
ings were as follows: Synovium greatly thickened, congested, and 
purple in colour. Lying on its surface were several small, cir- 
cumscribed areas of white fibi'inous-like material. The cartilages 
appeared normal. Microscopical examination showed intense in- 
flammatory reaction limited to the superficial synovial layers. 
The synovium had largo club-like projections which contained 
numerous dilated capillaries. Each projection was distended by a 
heavy lymphocytic infiltrate mixed with a few plasma cells and 
neutrophils. No exudate was observed. The intima was ap- 
proximately six to ten layers deep. Only a few perivascular 
focal collections of lymphocytes and plasma cells wore found. 
There were no new capillaries and the intense hyperaemia seemed 
to consist in dilatation of pre-existing capillaries. In the biopsy 
of an enlarged inguinal lymph node Twiss and Douglas (1946) 
found a moderate plasma cell infiltration and Storm-Mathisen 
(1945) chronic lymphadenitis. 


treatment 

In the t r e a t m e n t of dysenteric arthritis the same principles 

felTr treatment of rheumatic 

• It has been noted, however, that salicylates and pyramidon 
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have little or no effect (Schittenhelm and Schlecht 1918, Sche- 
mensky 1918, Friihwald 1927, Kruspe 1941, Beiglbock 1943, etc.). 
Neosalvarsan, collargol, arthigon, and milk injections have also 
been used (Sommer 1918, Schittenhelm and Schlecht 1918, Stiih- 
mer 1921, Fruhwald 1927, Stoia 1943), all with negative result. 
Only Beiglbock (1943) observed in ten cases treated with arthigon 
that a shifting of the pain to other joints stopped at least after 
the third injection, the pain subsided, the exudate diminished, 
and the conjunctivitis disappeared rapidly but the urethritis more 
slowly. In his opinion the rise of temperature seemed to be the 
essential feature of arthigon therapy; if there was no rise, the 
treatment seemed to be of no avail. Yet even in such cases a 
fever induced by pyriferin seemed to influence the course of the 
disease favourably. Rose (1916) reports that he has obtained 
very good results with anti-dysenteric serum and Schemensky 
(1918) states that serum treatment has given relief of pain and 
improved the mobility of the joints, although they did not seem 
to be less swollen, as in Rose's cases. Beiglbock (1943) and Stoia 
(1943), on the other hand, have obtained no positive results even 
with large doses of anti-dysenteric serum. Klemperer and 
Strisower (1920) report similar findings when using ’’Kruse’s 
vaccine”. Stoia (1943) states that he has obtained good results 
with injections of the patient’s own blood treated with short 
waves, and with solganal. Sulphonamides (Beiglbock 1943, Hol- 
lander et al. 1945, Miller and McIntyre 1945, Twiss and Douglas 
1946, Bergmark 1946, etc.) and penicillin (Hollander et al. 1945, 
Miller and McIntyre 1945, Bergmark 1946, Twiss and Douglas 
1946, Feiring 1946, etc.) have hitherto proved of no effect in the 
treatment of Reiter’s syndrome. 

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

In Reiter’s disease the diagnosis has not generally been 
considered difficult, as it is readily distinguished from other joint 
diseases by the associated symptoms. As already stated (p. 24), 
there may occasionally be considerable difficulties in' dif- 
ferentiating the condition from keratosis blennorrhagica and the 
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Stevens-Johnson syndrome. This is chiefly due to the circum- 
stance that, most recently, cases of Reiter’s disease have been 
observed with skin lesions similar to those seen in keratosis 
blennorrhagica (Lever and Crawford 1944, Hollander et al 1945, 
Tvviss and Douglas 1946, Feiring 1946, Jackson 1946) and that, on 
the other hand, cases of the latter disease have occurred in which 
urethritis, arthritis and dermatitis have been accompanied by 
inflammation of the eyes (Lojander 1928, Chambers and Koettor 
1933, Combes et al. 1940). Although a careful history-taking 
and the gono-reaction may often decide the diagnosis, it seems 
that the exact correlation of the two diseases is not yet clear. 
Freireich, Schwartz and Steinbrocker (1947) consider that they 
might be variants of the same disease and that gonorrhoeal in- 
fection in keratosis blennorrhagica might be ”a predisposing 
agent in the causative process actually producing pictures of both 
diseases and their variants”. Stevens- Johnson’s or Belicct’s syn- 
drome, on the other hand, comprises an aphthous or ulcerating 
stomatitis, ulcerations in the genitalia or around the anu.s, at 
times also urethritis, eye lesions, such as conjunctivitis, irifi.s, 
retinitis, and even hypopyonuveitis. In most cases there are also 
skin lesions, generally of the type erythema exsudativiim multi- 
forme. In many instances recurrences arc noted. As some of 
these symptoms may be lacking and, on the other hand, also in- 
flammatory joint disease may occur (Halonen and Klcmola 1947), 
it is possible that a clinical picture resembling Reiter’s syndrome 
may develop in certain cases. 


PROGNOSIS 

The prognosis quo ad vitam is good in Reiter’s disease; 
up to the present it has not as such led to death in a single case. 
According to Huette (1869), earlier observers have reported cases 
w ich ended fatally, but the uncertainty of the diagnosis and 
of the causal connections make it improbable that these data can 
be seriously considered. In general the disease docs not cause 

been a few cases of permanent damage to the eye (Vallee 
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1946) and of ankylosis of the joints (Paetzel 1928, Eascheyvskaja 
1935, Lever and Crawford 1944, Twiss and Douglas 1946,"vallee 
1946), and one case of urethral strictures has been reported (Twiss 
and Douglas 1946). 

DURATION AND RECURRENCE 

Recovery is usually spontaneous. The duration varies in the 
reports of different observers, being generally, however, two to 
five months. Recurrences (Cf. p. 14) are seldom reported in the 
literature apparently because conditions have made sufficiently 
long observation of the cases impossible (most of the reported 
cases occurred in soldiers during World Wars I and II). Recur- 
rence was noted in Freund’s (1928) case ten years, in Storm- 
Mathisen’s (1945) case seven and twelve years, and in one of 
Twiss and Douglas’s (1946) cases two years after the initial ill- 
ness. In Kardung’s (1941) case there were several recurrences 
over a period of 15 years, in Sjoberg’s (1946) case over a period 
of 5 years, and in Vallee’s (1946) case of 16 years. Hollander 
(1946) states that recurrences appeared in 15 per cent of his cases. 

AETIOLOGY AND PATHOGENESIS 

Although a great number of studies have been published the 
aetiology and pathogenesis of Reiter’s disease are still 
largely obscure. On the other hand, many positive observations 
have also been made on which future studies may be based. 

The majority of researchers have held the opinion that Reiter’s 
syndrome is causally closely related to dysentery (Huette 1869, 
Korczynski 1874, Dorendorf 1917, Schittenhelm and Schlecht 1918, 
Kruspe 1941, Walther 1940 c) or to other enteritic infections 
(Singer 1925, Tiemann 1932, Musger 1934, Pfleger 1937) which 
in most instances precede the essential symptoms of the syndrome. 
Yet — especially judging from German and American reports — 
it is evident that in some of the cases there has never been a 
dysentery or enteritis; therefore it has also been assumed 
that dysentery is not the sole, although perhaps the most usual 
cause of Reiter’s syndrome. In the cases without diarrhoea it has 
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been supposed that the infection may enter by way of the genitalia 
(Waelsch 1916, Michael 1917, Paetzel 1928, Kristjansen 1930, 
Beck 1937, Thesleff 1937, Kuske 1939, Kardung 1941, Haarr 1945). 
Other portals of entry, for instance dental foci (Stoia 1943), 
furuncles (Junghanns 1918) etc., have been more rarely suggested. 

In the cases without diarrhoea the disease has been assumed 
to spread for instance through sexual connection (Waelsch 1916, 
Kristiansen 1930, Beck 1937, Lofgren 1943). In this respect Krist- 
iansen’s case is of particular interest. The patient developed a 
non-specific urethritis and arthritis one month after intercourse 
vdth a girl who was known to suffer from vaginal discharge, 
which had. repeatedly proved negative for gonococci. The girl 
also had a relationship with another man who also acquired a 
non-specific urethritis, though without arthritis. 

Reiter’s finding of a spirochsete seems to have aroused particu- 
lar interest and caused special investigations with a view to reveal- 
ing the aetiology of the syndrome. Reiter (1916) made blood 
cultures from his patient in blood ascites broth and found in a 
two-day-old culture an organism which he believed to be a 
spirochete; its movement was characterized by ”a boring rotation 
and no flexion”. For this reason Reiter called it Spirochevtc 
forans. Mice inoculated with this culture died suddenly on the 
8th to 10th day. On guinea pigs the culture had no effect and 


neither in these nor in mice was this spirochaeto subsequently 
demonstrated. Reiter, however, believed that ho had found the 
causative agent and therefore proposed Spirochcetosis arthritka 
as the name of the syndrome. Later it was suggested that the 
so-called spirochmte of Reiter may not have been the cau.sative 
organism but an incidental cultural finding (Sick 1918, Stuhmer 
1921, etc.). Besides Reiter, Macfie (1917) has only once found 
spirochcGtes in the urothral pus. 

Worm., 

fluid f f “ O' aspirated synovial 


3 
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sexual and sexless, and they change their lorm. In one form they 
are filterable, like viruses. In another they may exactly resemble 
bacteria, also as regards conditions of growth. 

It is naturally too early to draw far-reaching conclusions^ from 
the studies of Dienes, yet the value of Reiter’s and Macfie’s ob- 
servations of spirochtetes will be quite different if Dienes’s find- 
ings are confirmed. In any case the work of Dienes requires 
serious consideration in all future studies of Reiters syndiomc. 

It may be added that the consistently negative results obtained 
in numerous bacteriological, tests have given rise to the hypo- 
thesis of virus causation (Beck 1937, Lbfgren 1938, 1943 and 1946, 
Aren and Lindgren 1945). 

Some investigators have assumed that the syndrome is caused 
by metastases (Vossius 1904, Dorendorf 1917, Brugsch 1931, etc.) 
or by toxins produced by the dysentery bacillus (Remlinger 18.98, 
Dorendorf 1917, Steenis 1931, etc.). The observation, rare as it is, 
of B. dysenteriae also in the patient’s blood in dysentery would 
seem to suggest the former possibility. Thus Posselt (1928) found 
in the literature a total of 140 cases in which blood cultures 
yielded B. dysenterise. However, these organisms were in most 
cases found only at the onset of dysentery or during the period 
of incubation. In the cases described above (p. 34) B. dysonterim 
was obtained from the synovial fluid; this seems to support the 
theory of a metastatic origin. Schittenhelm and Schlocht (1918) 
consider that the disease cannot be ascribed to dysenteric toxins, 
as it appears at a time when the bowel wall ought already to be 
healed and consequently there should be no more toxin in the 
body, and as it also occurs in cases in which enteritic symptoms 
are entirely lacking. In their opinion there would still remain the 
possibility of an enteric infection caused by other kinds of spores 
whose toxins might play a part in the causation. 

Attempts have been made to explain the pathogenesis of Rei- 

vTlh tlTl °l Mologously 

a b lan ‘"■‘hritis (LMgron 1938, Wallher 1940 

a, b, c, 1941, etc,;. Sch.ttenhelm and Schlachl (1918) are opposed 
to this opinion, as they observed no . allergic reaction whpn 
dysentery patients were injected with dysenteric vaccine or toxin. 



36 


Walther (1940 a, b, c, 1941) considers it likely that dysenteric 
arthritis is an allergic disease but does not regard it simply as a 
complication of dysentery, as it often appears already in the first 
week of disease, even one to two days before the enteritic symp- 
toms, at a time when the causative agent of dysentery cannot 
yet have sensitized the organism; he supposes that some other 
antecedent disease — a previous dysentery, rheumatic fever, 
scarlet fever, gonorrhoea, sinuitis, angina, etc. or a focal infection, 
might have sensitized the organism beforehand and that the 
dysentery, encountering this already ’’charged” system, would — 
in a way — make the disease ’’burst out”. "Friihrheumatismus", 
accordingly, would be a parallergic reaction appearing chiefly 
as arthralgias and myalgias, whereas ’’Spatrheumatismus’’, com- 
mencing in the third to fourth week of disease and often as a 
severe polyarthritis, would probably be accounted for by a speci- 
fic allergic reaction. 

Finally there are the skin reaction tests carried out by Storm- 
Mathisen (1945) vrith synovial exudate and lymph node emulsion 
obtained from a patient with Reiter’s disease. Within forty-eight 
hours there was a reddish infiltrate in the area of injection in the 
patient himself and in four others with the same disease. In the 
control cases the result was negative. On account of the small 
number of cases and in the absence of required additional studies 
it seems that no conclusions can be drawn as to the specificity 
of the reaction. 



OBJECT OF THE INVESTIGATION; 
THE PROBLEM 


The review of the literature given in the previous chapter will 
have shown that the disease known as dysenteric arthritis or 
Reiter’s syndrome has attracted the interest of investigators for 
several decades and that numerous studies have been published 
dealing from different aspects with the clinical picture, coliology, 
pathogenesis, prognosis, and treatment of this disease. Agreement 
has already been reached on many questions concerned with this 
syndrome, but — - on the other hand — many others of essential 
importance still remain obscure. A study of the disease has evi- 
dently been rendered more difficult by its comparatively rare 
occurrence and the fact that most cases have appeared in war 
time, when conditions have been particularly favourable for the 
spread of dysentery but the opportunities for scientific study also 
more limited than in times of peace. 

Although observers agree in all essentials as to the clinical 
picture of Reiter’s disease, it is notable that opinions vary regard- 
ing questions so important as cardiac and pleural invoK'oment 
and the tendency of the disease to recur. Different data have also 
been published on questions- of less importance, for instance the 
migration and external manifestations of the arthritis, the occur- 
rence of skin lesions, sweats etc. It is also noteworthy that, up 
to the present time, there have been no systematic studies of the 
blood picture, electrocardiogram etc. in this disease. — Most of the 
disagreements and deficiencies here mentioned seem to be due 
to the small number of cases generally dealt with in the publica- 
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tions, a series often comprising only from one to ten cases; thus 
the observer may have had a too limited view. 

However, the greatest disagreement seems to prevail on the 
aetiology and pathogenesis. While some consider that dysentery 
is the basic disease and can be so even in cases without dysen- 
tery, others hold that Reiter’s syndrome is no disease sui generis, 
but a syndrome caused by different infectious diseases and in- 
fections. It has also been . ascribed to Reiter’s spirochate, virus 
infection, and most recently, to pleuropneumonia-like organisms. 
As regards the pathogenesis Reiter’s syndrome has been ascribed 
to bacteria, bacterial metastases or toxins, invasion being by way 
of the intestines, the urethra or some other point, but it has also 
been regarded as an allergic disease. 

Thus our knowledge of Reiter’s disease is still defective in many 
respects and further study of the subject seems necessary and 
desirable. As there were a great nuniber of cases — almost an 
epidemic — in Finland in 1943 and especially during the wide- 
spread dysentery of 1944, a closer study and the publication of 
the material (344 cases) thus obtained has seemed advisable, the 
more so as no more extensive series than this has hitherto been 
published. 

On the basis of what has been stated in the review of the 
literature the writer has here chiefly sought an answer to the 
following questions; 

1. What is the clinical picture and prognosis of Reiter’s disease? 

2. Does the material available throw additional light on its 
(etiology and pathogenesis? 



MATERIAL AND METHODS 

The present series comprises a total of 344 cases (see Table 1). 
Of these the hospital reports of 10 have been lost, so that the 
actual material consists of 334 cases. The great majority (322 
cases) are from the Defence Forces and were observed in 1943 
and 1944. There are also 22 civilian cases from 1945 and 1946, 
of whom 13 were treated at Medical Clinic II of the University 
of Helsinki, one at the Children’s Clinic, one at the Out-Patient 
Department for Internal Diseases, and two cases at the Medical 
Department of the Kivelii Hospital; five cases arc from the 
writer’s private practice. 

In the autumn of 1943 a Corporal was admiltccl to the 31st Field Hospital 
with a severe, sterile conjunctivitis and urethritis, and indefinite pain in 
the knees. The case aroused surprise, until — after the knee joints had 
swollen — Reiter’s syndrome was diagnosed. Similar cnse.s appeared 
later in other places and the patients w’erc collected, at the end of 19-!3, 
at Medical Clinic II of the University of Helsinki which had been con- 
verted into a War Hospital. During 1944 such cases were collected at the 
56th War Hospital at Nokia; Medical Clinic JI had been evacuated to this 
place in February 1944. On the Karelian Isthmus, where most of the cases 
occurred, the patients were first collected chiefly at Field Hospital 31 
where some mild cases wore treated and then returned fit for duty to 
their units. Those requiring prolonged treatment were evacuated to War 
Hospital 56, and at the end of 1944 those still in need of treatment were 
transferred to the 10th Hospital for Disabled Servicemen at Tampere. 
Some of these patients were later admitted to Medical Clinic II in Helsinki 
and a few to the Hospitals for Disabled •Servicemen in their communal 
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During all this- time Prof. P. Soisalo was the Head of Medical 
Clinic II and War Hospital 56 and he personally investigated the 
cases and supervised the examinations and therapeutical measures. 
The writer too had the opportunity of examining and person- 
ally treating the greater number of the patients during the entire 
course of their illness, and each patient at least at some stage, 
while working at Field Hospital 31, War Hospital 56, the 10th 
Hospital for Disabled Ser-vicemen, and Medical Clinic 11. The 
methods of study and observation have thus been most uniform. 
A great advantage was the well-equipped laboratory of the 
hospital, although war-time conditions caused certain difficulties 
and prevented the use of some planned methods of investigation. 
All the patients were subjected to the closest possible clinical 
examination and the course of the disease was followed from day 
to day. The methods used will be described when discussing the. 
results. 

Table 1 shows the year the illness started -and the age and sex 
distribution of the patients. 


TABLE 1 

YEAR OF ONSET WITH AGE AND SEX OF PATIENTS 


In 1943 


11 

cases 

„ 1944 


311 


lC)45i 


21 


icj4fi 


1 


Xotal 


344 

cases 

\ge, Years 

Men 

Women 

Total 

2 

1 

— 

1 

12—15 

3 

— 

3 

16—20 

29 

5 

34 

21 30 

166 

12 

178 

31—40 

102 

8 

140 

41 50 

9 

8 

17 

55 


1 

1 

Total 

310 

34 

344 


The material is in some measure one-sided in that it comprises 
for the most part previously healthy 18 to 40 year old men fit 
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for duty and women of about the same age and physical condition 
who served in the forces, but only few civilians. The figure in the 
preceding table, consequently, dot not give an all-over picture 
of the question concerned. 

The sero-bacteriological studies were carried out partly in the 
Department of Serology and Bacteriology in the University of 
Helsinki, partly in the Bacteriological Laboratories of the Defence 
Forces, and, in addition, a considerable part of the bacteriological 
tests and cultures were made in the laboratories of each hospital. 
Studies of vitamins were carried out in the Department of Medical 
Chemistry of the University of Helsinki. 



THE CLINICAL PICTURE OF REITER’S DISEASE 

THE THREE CARDINAL SYMPTOMS 

The incidence of the three cardinal symptoms of Reiter’s dis- 
ease, i.e. of articular, ocular, and urogenital affections, is shown 
in Table 2 where -}- denotes that the organ is affected, and — that 
it is unaffected. 


TABLE 2 


OCCURRENCE OF THE THREE 

CARDINAI. SYMPTOMS OF THE SYNDROME 

Joints 

Eyes 

Urogenital 

Total No. 

% 



system 

of cases 


+ 

+ 

j- 

233 

69.8 

+ 

-r 

— 

56 

16.8 

+ 

— 

+ 

24 

7.2 

— 

+ 

j- 

4 

1.2 


— 

— 

12 

3.5 

— 

+ 

— 

5 

1.5 

— 

— 

+ 

0 

0 

Total 325 

298 

265 

334 

100 

% 97.3 

89.2 

79.3 




As seen from Table 2, the complete triad — affections of joints, 
•eyes, and urethra — is the most common type in the author’s 
series which in this respect corresponds to several earlier publica- 
tions. On the other hand, this series differs from some reports 
published earlier in that the incidence of ocular and urogenital 
involvements is high (Cf. pp. 16 and 17). Cases with only urethral 
lesions are entirely lacking in this material which, however, may 



43 


depend also on the fact that such cases were not sent to the 
hospitals mentioned above but treated elsewhere. ^ 

In the great majority of the cases (69.1 per cent) the 
onset was monosymptomatic; the initial symptom was ure 
thritis in 23.9, arthritis in 23.3, and conjunctivitis in 21.9 
per cent of the cases. In less than 1/4 of the cases the onset 
was bisymptomatic, the two initial symptoms appearing during 
the same day. Involvement of eyes and urinary system was the 
most common combination, the next in order lesions of eyes and 
joints, while the urinary tract and the joints were seldom simul- 
taneously involved. Less than 8 per cent of the cases showed the 
entire triad at the onset; all the three cardinal symptoms appear- 
ing on the first day of the disease. Each of the three cardinal 
symptoms occurred on the first day of the disease, alone or in 
any combination; eye involvements in 48.6 per cent, urethritis in 


47.3 per cent, and arthritis in 42.8 per cent. 

The present material corresponds to those reported by Doren- 
dorf (1917), Schittenhelm (1920), Beiglbock (1943) etc. in that 


the disease may begin with any of the three essential symptoms; 
it is not, however, possible to compare numerical data because 
they are lacking in earlier investigations. 

In the cases with only one or two initial symptoms some new 
essential symptom could appear as late as more than a hundred 
days after the onset. Thus a case appearing 'mono- or bisymptoma- 
tic at first could later become bi- or trisymptomatic. In the great 
majority of cases (71.4 per cent), however, all the cardinal symp- 
toms appeared during the first ten days after the onset of the 
syndrome. This is seen from Table 3 which shows the time — in 
ten-day periods during which the complete triad or two symp- 
toms of it developed. 


In the writer’s series of Reiter’s disease all three cardinal 
symptoms were thus present in 69.8 per cent of the cases, 25.2 
per cent showed two symptoms, and 5.0 per cent only one symp. 
tom Cases with only urethral lesions were not ohserued. Any 
of the three cardinal symptoms, or any combination of the three 
were present at the onset. More than 2/3 of the cases had only 
one symptom, less than IM hai tmo initial symptoms, ani 
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less than 8 peT cent showed the complete triad at the onset. In 
about 71 per cent of the cases a clinical picture with three or two 
symptoms developed during the first ten days of the disease, in 
the others later, even as late as one hundred days after the onset 

TABLE 3 

PERIOD DURING WHICH THE COMPLETE TRIAD OR TWO SYMPTOMS 
OP THE SYNDROME EVOLVED 


Days No. of cases % 

1—10 224 7J.4 

11—20 43 13.7 

21—30 20 6.4 

31 — 40 12 3.8 

41—50 . ._ 7 2.3 

51—60 2 O.B 

61—70 2 0.6 

71—80 1 0.3 

81—90 2 0.6 

101—110 1 0.3 


Total 314 >) 100 


’) Three cases are omitted because the clinical report did not reveal the 
length of this period. 

ARTICULAR INVOLVEMENT 

In addition to the usual methods of examination, a new one has been 
used to discover the presence of fluid in the knee joint. This method, of 
which the author has found no description in the literature, seems to be 
suitable in cases in which the amount of fluid is so small that ballottement 
of the patella is difficult to notice. The method is as follows: The patient 
lies on his back relaxed, the knee joint extended and its front and inner 
aspect well illuminated. By moving the patella the examiner makes sure 
that the patient does not strain the femoral muscles, and then presses the 
medial excavation of the knee until any fluid which has collected there is 
pressed out. Immediately after that the area between the lateral excava- 
tion and the upper recess is pressed; all the fluid in the joint now flows 
back to the medial side and this is recognized by a distinct srvelling of 
the medial excavation, a visible reflux of fluid. Tire simplest way of car- 
rying out the test is as follows: the examiner grasps the knee of the patient 
from the proximal side so that the patella remains between the thumb and 
the forefinger. The medial excavation is pressed with the thumb and all 
four fingers, the area of the lateral excavation and the upper recess with 



45 


the palm. H the exudate is old it may move so sluggishly to and fro that 
alternate pressure on the medial and lateral excavation ihay be required 
several times until there is a reflux of fluid. This phenomenon is probably 
caused by the greater viscosity of old exudate or by adhesions tliat may 
have developed in the joint cavity and which at the beginning of the test 
may prevent the moving of the fluid. 


Joint manifestations were present in 325 cases (97.3 per cent). 
Of these 316 (97.2 per cent) were polyarthritic and only 9 cases 
(2.8 per cent) monarthritic. The arthritis generally began in one 
or several joints with tenderness upon movement or touch. Some 
patients felt only stiffness on moving the joint. Spontaneous pain, 
too, appeared in most cases after a day or two. In some patients 
(17.5 per cent) the joint affection was of arthralgic type during 
the whole disease, but in the majority (82.5 per cent) it was 
associated with articular swelling; all the affected joints or only 
some of them became swollen while the others remained of ar- 
thralgic type. Table 4 shows the distribution of the material into 
three such groups as well as the relation between poly- and 
monarthritis. 


TABLE 4 


ARTICULAR INVOLVEMITJT 


Arthritis and 

Arthritis ArUiralgia arthralgia 


combined 

Polyarthritic 44 55 217 

Monarthritic 7 2 


Total 


51 

15.7 % 


57 217 

17.5 % ec.g % 


Total 

31G 97.2 7c 

9— 2.8 Cr 

”325 


In Table 5 is seen the frequency of i n vo 1 ve m en t of 

and the changes m skm colour observed in the sivollen areas 
requency of joint involvement corresponded largely to data 
n ear her reports (Cf. p, , 3 ), but in the present serial tLre “s 

ght and left side, as pointed out by Huette (1869). 



TABLE 5 


FREQUENCY OF JOINT INVOLVEMENT, RELATION BETWEEN ARTHRITIS AND 
ARTHRALGIA, AND ALTERATIONS IN SKIN COLOUR IN 324 CASES 

Joint Total No. of affected Arthritis 'Arthralgia Joints with 


Knee 

3 oints 

448 = 25.4 % 

315 

133 . 

changes in 
skin colour 

Ankle 

286 = 16.2 % 

196 

90 

62 

Toes ') 

142= 8.0% 

109 

33 

57 

Shoulder 

137= 7.8% 

6 

131 


Wrist 

114= 6.5% 

61 

53 

6 

Fingers ') 

114= 6.5% 

76 

38 

19 

Metatarsal ') 

109= 6.2% 

83 

26 

34 

Sacrum ') 

106= 6.0% 

— 

105 

— 

Elbow 

86= 4.9 7o 

14 

72 

3 

Hip 

74= 4.2% 

2 

72 

— 

Vertebral, lumbar 
and thoracic ') . 

50= 2.8% 


50 


Vertebral, 

cervical ') 

27= 1.5% 

_ 

27 

- 

Metacarpal ') 

25= 1.4% 

19 

6 

6 

Sternoclavicular . . 

15= 0,8% 

11 

4 

— 

Acromioclavicular 

13= 0.7% 

— 

13 

— 

Temporo- 
mandibular 

12= 0.7% 

.... 

12 

— 

Sacroiliac 

7= 03% 

■ 1 

6 

— 

Tibiofibular 

1 — (0.1 %) 

1 

— 

— 

Total No. of joints 

1766 = 100 % 

894 

872 

187 


') Considered as one joint although several joints were affected. 


In about 60 per cent of the cases the different joints became in- 
volved within 20 days calculated from the day the first joint be- 
came affected to the day the last became involved. However, there 
were cases in which new joints became involved even several 
months after the onset of the first articular symptoms. This is 
illustrated in Table 6 showing the distribution of the cases accord- 
ing to ten-day periods. 
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TABLE 6 

PERIOD DURING 'iVHICH THE DIFFERENT JOINTS OF A PATIENT 
BECAME INVOLVED 


Time in days No. of cases 


■ .1—10 

11— 20 ; 

21— 30 

31— 40 

41— 50 

51— GO 

61— 70 

71— 80 

81— 90 

112 

. ' 69 

37 

28 

14 

10 

4 

3 

91—100 

4 

101—110 

111-^120 

4 

121—130 

9 

131—140 


Ca. 7 months 




» 11 j 

302 


In the majority of cases the tenderness of the joints was 
relatively mild. The patient was able to move the swollen joints 
and to stand. There was generally only partial limitation of 
movementi m some cases the joints could even be freely moved 
and pain ivas felt only at the extreme range of motion Active 

patirjteT;"'”^^ 

he tenderness was so severe that the joints could bo 

gr I lvZfs'’"" --bled 

a gre^ terdr" ” '“■‘brills. These cases also .showed 

great tendency to contractures and muscular atrophy. Snon- 

0 us pain m the joints was often very marked ai II 
onset and seemed +n Krs ^ marhea at the 

bursai or of fte joint capsu fe'byTh'^^' •“ «- 

patients, on the other ha^ In some 

was felt particularly at night " SThe"™"^ 

complained of a stiffness of the joinls wh^riior^de" 
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considerably during the day, or ■ even disappeared entirely. 
Swelling of the joints generally appeared during the 
first days of the disease simultaneously with the pain and tender- 
ness, but in some cases there was pain and tenderness even 
several weeks before the joints became swollen. Swelling of the 
knee joint was invariably due to the presence of exudate in the 
joint cavity or the bursse and not to periarticular oedema. In the 
elbow joint exudate was found in only three cases. In the other- 
joints fluid was not noted on clinical examination, and the swell- 
ing then seemed to consist of a periarticular oedema which varied 
somewhat in severity and firmness according to the localization 
and the indi-vidual. Thus intense swelling often occurred on the 
ankle joiht where the region of the medial or lateral malleolus 
might be swollen, the other side of the joint appearing normal. 
On the dorsum of the foot and the back of the hand the oedema 
was also intense and softer than elsewhere. In the finger and toe 
joints spindle-shaped swelling was observed. In the knee joint a 
large amount of exudate generally developed in the early stage 
of gonitis, causing intense and painful distention. The exudate 
was yellowish with a slight tinge of green, viscous, and usually 
somewhat turbid. Its specific gravity varied from 1.020 to 1.022 
(six cases) and the range of the pH was from 7.5 to 10.0 (14 
cases). In 2/3 of the examined patients (30 cases) the exudate 
contained between 4 and 5 per cent albumen, the minimum being 
1 per cent and the maximum 12 per cent (Esbach). In the majori- 
ty of the cases the cells of the exudate consisted chiefly of neutro- 
phil granulocytes, their percentage amounting even to 90 per cent. 
In some instances, however, lymphocytes predominated, varying 
from 57 to 74 per cent. Monocytes represented 1 to 2 per cent. 
The amount of eosinophil cells ranged from 0 to 53 per cent 
(seven cases). 

Further, it was observed that certain joints were swollen in 
none of the cases, some very seldom, others again comparatively 
often, and that the swelling in certain joints consisted of a pen- 
articular oedema, while in others the presence of exudate seemed 
responsible for it. This variety seemed to depend mainly on ana- 
tomical construction of the joint and on the quantity and quality 
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of the surrounding tissues. In the knee joint, for instance, there 
are large burs© which communicate with the joint cavity an 
are able to hold a large amount of exudate; the knee joint also 
contains places where the tissues surrounding the joint readily 
yield to pressure from the inside. An articular structure 
of this kind facilitates the formation of exudation, as is seen 
for instance in the fact that exudate develops more slowly 
if, after aspiration, a tight bandage is applied. On the other hand, 
in a joint surrounded by unyielding tissue like tendons and apo- 
neuroses a recognizable exudate cannot develop, and the exuda- 
tive process leads rather to a periarticular swelling. If the joint 
lies deep in the tissues and especially if covered with muscles — - 
as for instance the joints of the vertebral column — even this 
oedema cannot be clinically recognized. 

In 187 articulations (Table 5) changes occurred in the colour 
of the skin, but only in five cases (twice in the knee and 
three times in the ankle) was the skin definitely hot. The colour 
alterations occurred in the swollen areas where the skin appeared 
dirty grey, although a purple or reddish component was often 
observed at first. In addition to swelling and a purple colour, 
numerous petechias appeared in one case in the ankle area and 


on the dorsum of the foot, lasting for 17 days. — Unfortunately, 
no studies of the blood coagulation were carried out in this case. 


X-ray examination of the different joints was made in 76 cases, 
altogether 156 times. The knee was examined 67 times, ankle 
and metatarsal joints 53, wrist and metacarpal region 11, elbow 
6, fingers 6, shoulder 5, and toes 4 times, hip twice, heel and 
cervical vertebr© both once. In the great majority of cases (66 
in number) the examination was carried out within one month 
after the particular joint had become involved; in only nine 
patients within two to four months, and in one case one year 
after he disease began. In none of the cases were the reentgeno- 
logical todings abnormal. In this respect the present mnlcrhal 
fers from earlier reports fC/. p. 15), but this is probably duo 

when* '’’"I oxaminalion was earriod out at a time 
When rcentgenologica, changes were not yc. present. Booa.isc of 


4 
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a shortage of films it was unfortunately not possible to submit 
our patients to follow-up examinations. 

The present series resembled those reported earlier in that the 
pain in the affected joints was persistent and did not move from 
joint to joint, as is characteristic of rheumatic fever (Cf. p. 14). 
The amount of exudate and the severity of the symptoms varied 
to some extent, but generally the disease remained localized to 
the joints once involved and disappeared only gradually. In some 
instances the pain and tenderness in a particular joint, or even 
several, lasted only for a few days, but the more intense symp- 
toms with the associated swelling were generally localized to a 
single joint or a few joints and persisted for a long time. Several 
patients complained of increased pain and tenderness of the af- 
fected joints in cold and wet weather. 

MUSCLE AND TENDON INVOLVEMENT 

•The articular symptoms, were accompanied by tenderness and 
pain in the scapular region in 45 cases, in the side in 26, the 
muscles of the limbs in 26, the heel in 13 (once associated with 
swelling), the Achilles tendon in seven (five associated with 
swelling), the tuberosity of tibia in five,, and the spina iliaca 
anter. superior in three cases. The series included no cases show- 
ing the single symptom of muscular pain. The pain in all the 
locations mentioned was usually mild and troubled the patients 
especially at night, thus disturbing their sleep. The tenderness 
felt by the patients in these areas caused more discomfort. It 
could prevent deep breathing, render walking difficult, and so on. 
The roentgenological findings in these cases were negative, also 
in one case in which the insertion of the Achilles tendon had been 
swollen and tender for 4 % months. The symptoms described 
above usually lasted for a comparatively short period, a few days 
or weeks. An exception was the case in which the insertion of 
the Achilles tendon was affected; the region was definitely swollen 
and slightly tender on pressure even two years later. 



51 


OCULAR INVOLVEMENT 


The series of 334 patients included 298 cases 
with eye symptoms. Table 7 shows the types 


(== 89.2 per cent) 
of ocular involve- 


ment. 


TABLE 7 


OCULAR INVOLVEMENT 


No. of cases Remarks 



239 

11 unilateral cases 


13 

7 ,, .1 


11 

7 *1 


10 

7 n 


•1 



1 
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Feeling speck in eye, epiphora and purulent 

discharge without noticeable redness 

Total No. of cases 

20 

298 --- 

89.2 


As seen from Table 7, the majority of the eye affections were 
diseases of the conjunctiva and obviously conjunctivitis had been 
present also in all othets. In only two cases was irido-conjunctivi- 
tis the primary ocular diagnosis, and in one kerato-conjunclivitis. 
Even these were not noted until about five days after the onset 
of the eye symptoms. In all other cases involvement of the iris 
and the cornea was preceded by a conjunctivitis which had either 
become entirely asymptomatic or at least improved considerably 
in between. The asymptomatic interval varied from ten days to 
17 months (Cf. p. 78), These cases are not included in the group 
of conjunctivitis in Table 7; they have been separated into a 
special group of iridic or corneal involvement. Examination of 
the eye grounds was carried out in very few cases of conjunctivi- 
tis but regularly when the iris and cornea were affected. The eye 
grounds were normal in all examined cases. 

The conjunct! vitis was bilateral in all except 11 cases. 
In most cases (4/5) the conjunctivitis began in both eyes at the 
same time. In about 1/5 of the cases the other eye became af- 
fected later, generally after one to two days, but occasionally 
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after more than two months. The first symptoms of conjunctivitis 
were a feeling of something in the eye, smarting, photophobia, and 
epiphora. This was soon attended by redness of the conjunctivce 
and a mucopurulent discharge. The lids often stuck in the morn- 
ing. Swelling of the lids appeared often but was generally slight; 
in few cases was intense swelling observed. The eyes of one 
patient were absolutely ’’walled up” owing to very intense swelling 
as far as the anterior part of the auricle, and swelling remained 
intense for five days. Both the conjunctiva palpebrce and bulbi 
were a deep cranberry red and had a velvety surface. The red- 
ness varied in degree, being rather slight in some cases but mostly 
intense and occasionally attended by a marked chemosis, which 
partially covered the cornea. In some instances the symptoms 
were milder in one eye than in the other during the whole course 
of the disease. This characteristic colour of the conjunctiva and 
its velvety surface were most marked at the onset of the con- 
junctivitis and were in the author’s opinion sufficiently marked 
to be used as an aid to diagnosis. The muco-purulent discharge 
was generally thin, greyish, but there were also cases in which 
it was purulent, even very thick. On microscopical examination 
the conjunctival discharge showed leucocytes, and stained speci- 
mens were negative in all cases except one in which a few gram- 
negative cocci were discovered. Gonococcal cultures also yielded 
no growth. It is to be regretted that no differential leucocyte 
count was made. In only one case was an eosinophil count carried 
out: eosinophils amounted to 46 per cent, the other cells being 
chiefly neutrophils. The duration of the conjunctivitis varied 
from a few days to seven months. However, in most cases the 
conjunctivitis disappeared in one to four weeks (Cf. p. 77). 

In the cases of keratitis there were both superficial and 
deep infiltrates, varying from round shapes, 1 — 2 mm. in diameter, 
to large pleomorphic figures. Besides such small infiltrates there 
appeared in one case a long and narrow bow-shaped ulcer in the 
cornea. The duration of keratitis varied from one to four months 
(Cj. p. 77). 

The symptoms of iritis were conjunctival and pericorneal 
redness and discoloration of the iris. Slight precipitation was only 
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seldom noted in the anterior chamber, but there was a strong 
tendency to form posterior adhesions and therefore ins pigm 
was often found on the surface of the lens. Once there was oo 
in the anterior chamber. The duration of iritis varied from one 
to five months fC/. p. 77 ). 


UROGENITAL INVOLVEMENT 

In each case the urine was tested for sugar and albumin. The 
former test was always negative. In a total of nine cases albumin 
was found (Cf. p. 56, nephropathies). Besides these investigations 
the urine obtained with catheter was examined in 40 case.s. In 
305 cases the urethral meatus and the adjacent parts were care- 
fully washed with water and soap and immediately after this 
the patient passed most of the urine from the bladder, the la.*:! 
part into a sterilized dish. Those tests were carried out once or 
several times (maximum 5) at weekly intervals. All urine speci- 
mens were free from albumin and sugar; the reaction was 
generally acid, the pH being in about one-half of the case.s 5.5, 
in one-fourth 5, in one-fifth 6, and in about one-tenth the range 
of the pH was from 6.5 to 7. In five cases an alkaline urine re- 
action (litmus) was occasionally obtained. The micro.scopicnl 
examination revealed nothing pathological in the .sediment. 
Stained specimens of catheter urine were negative for bacteria. 
Cultures of the catheter urine specimens from 30 patients once or 
several limes were negative in 29 cases and one yielded S. para- 
typhi B. (Cf. p. 98), The other urine specimens were also goncrally 
negative to the Gram stain. In only six ca.ses were found (he 
non-pathogenic bacteria which arc usually present in the urethra 
(so-called epithelial bacteria). In 169 case., the urinary sedi- 
ment was stained for tubercle bacilli with negative rc.sull. * 

Diseases of the urogenital system were noted in 265 cases which 
corresponds to 79.3 per cent of the whole series. Table 8 gives a 
detailed .analysis of the number and nature of these dj.soase.s. 
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TABLE 8 


UROGENITAL INVOLVEMeNT 


Urethritis alone 103 cases 

combined with: 

Macular eczema on the penis ' 63 cases 

„ „ and suppuration on the penis . . 6 „ 

„ „ „ ulcerations „ 5 „ 

Ulcerations on the penis 3 „ 

'Margins of meatus and adjacent parts reddened 24 „ 

Dysuria 12 „ 

Haematuria 4 

Nephropathy 9 .> 

Involvement of testes or epididymis 9 t< 135 cases 

Total 238 cases 

(=89.8%) 


No clinically recognizable urethritis; 
other symptoms as follows: 

Macular eczema on the penis 

„ • „ and suppuration on the penis . . 

Dysuria 

Pain in testes 

„ penis 

Total 


9 cases 
1 

.4 „ 

2 „ 

1 „ 27 cases 

265 cases 
(=79.3 %) 


URETHRITIS 

Urethritis occurred in .238 cases, or 71 per cent, and in 89.8 per 
cent of all cases of urogenital involvement. Its subjective symp- 
toms were usually urethral itching and burning which increased 
during and after urination; occasionally increased frequency was 
also observed. The discharge was not generally so abundant as 
in gonorrhoeal urethritis, but occurred chiefly on pressure of e 
urethra. In most cases it was thin and greyish, more rarely thick 
and purulent. On microscopical examination the discharge s owe 
numerous leucocytes but no bacteria, or only such as are com- 
monly present in the urethra. Cultures were negative for gonococ 
fCf P 99) Unfortunately no differential leucocyte count was 
made torn the urethral pus or the muco-purulent “"I” 2' 
charge. An eosinophil cell count was made from a urethral sp 
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men once in each of 25 cases. The result was as follows: in 12 cases 
0 per cent, in four cases 1-4 per cent, in four cases 6-10 per 
cent, and in five patients 17-57 per cent. The other cells wei.. 
chiefly neutrophils. — The degree of smarting varied greatly 
from case to case. Sometimes it was very severe and caused much 
discomfort, sometimes it was very mild, or even entirely absent; 
in that case the patient only observed the urethral discharge, or 
even that escaped his notice and it was noted only on examination. 
In 24 cases the margins of the urethral meatus and the adjacent 


parts were reddened, occasionally pouting of the swollen urethial 
mucosa was observed. The duration of the urethritis varied 
greatly, as did the intensity of its symptoms. In some cases it 
seemed to clear in one day, in others it lasted for several months. 
The great majority (87 per cent) of the cases recovered in one 
to four weeks, about one-half of the cases as early as during the 
first week (Cf. p. 77). In all prolonged cases a marked undulation 
was observed in the severity of the symptoms. 


CYSTITIS 


Symptoms from the bladder were present in 22 cases; in 10 of 
these urethritis could not be clinically recognized. The diagno.sis 
of cystitis was based chiefly on the clinical symptoms: frequency 


of urination amounting to 30 — 50 times daily, pain and tenderne.ss 
on pressure in the floor of the pelvis. We had no opportunity 
of performing cysloscopic examinations while these symptoms 


were still present. Only later — when the clinical bladder syjnp- 
toms had already vanished — 17 patients were submitted to 
cystoscopy by the urologist (Aulis Korhonen, M.D.). Some of 
these patients had had bladder symptoms, but some only urethritis 
and penile erosions. It was noted that in nine patients the region 
of the trigonum vesicce was more or less reddened, the mucous 
membrane of the bladder appearing normal elsewhere. In eight 
patients the cystoscopic findings wore quite normal. In each' of 
the 17 cases a urine specimen was taken from the bladder in 
connecUon with cystoscopy. All specimens were clear and free 
rom albumin. The sediment showed very few leucocytes Stains 
(Lonier and Gram) and nnUuros (Conr-ndi-Drigalskriga, 
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blood agar) were negative for bacteria (Cf. p. 99). in one 

patient who had very severe bladder symptoms but was not 
cystoscoped the initial and last part of the spontaneously passed 
urine was turbid and contained a great number of greyish lumps 
and floccules which did not disappear on boiling or adding nitric 
acid and resembled an amorphous mass under the microscope. The 
sediment also showed numerous leucocytes and varying numbers 
of erythrocytes, but no casts. In one case there was gross terminal 
haamaturia, and the urine later contained visible blood floccules 
for some days. Stains, cultures, and dark field examinations were 
negative. Mild bladder symptoms were accompanied by a 
heematuria lasting for one to three days in three other cases; 
no casts were found and the urine was sterile. The duration of 
the bladder symptoms generally varied from a few days to two 
or three weeks. However, in one instance they occurred at ir- 
regular intervals over a period of five months, and in the case 
described above over nine months (Cf. p. 78). 

NEPHROPATHIES 

In six cases some albuminuria was noted, the 1 — 3 specimens 
obtained at intervals of two to six days being slightly positive 
(boiling test). In one case the amount of albumin was 3/4 per 
mille (Esbach). These reactions later became negative. The 
sediment showed an increased leucocyte count, either alone or 
together with erythrocytes, epithelial cells, and a few hyaline and 
granular casts. The urine was sterile, acid. The blood pressure 
was normal. 

In the case described above with severe bladder symptoms 
albuminuria appeared two months after these symptoms and 
lasted for nearly two months; the highest amount of albumin was 
3.4 per mille. 

The daily output of urine varied from 1,040 to 2,900 c.c., being 
generally below 2,000 c.c. The specific gravity measured 1.007—1.015. The 
urinary sediment now showed a large number of leucocytes, but little or 
no erythrocytes, except in two tests in which the latter were numerous. 
There were no casts. Stains and cultures were negative for any pathogenic 
organisms. The patient had no headache and no noticeable oedemas. The 
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pulse was even and regular, rate about 63 to 80 per minute 
Lasurements the blood pressure was normal or subnormal (100/50 mm. 
Hg) Auscultation, X-ray, and electrocardiographic examination oi iho 
Lart revealed no pathology. The number of white blood cells, which 
had earlier been 7.000, rose to 13.700 when nephropathy set in. and the 
differential count showed a ’shift to the left” and monocytosi.s. The sedi- 
mentation rate of the blood which had fallen to 26 mm. from 53 mm. a 
the onset of the disease, rose again to 73 mm. The total blood cholesterol 
was 190 mg per cent, the blood potassium 20.9 mg per cent, and the 
calcium 10.3 mg per cent. Vitamin studies gave the following results. In 
the blood; vitamin C 0,85 mg per cent, vitamin A 112 I.U./lOO c.c., carotene 
22.0 j' per cent, nicotinic acid 1.20 mg per cent. In the urine; vitamin Bi 
112.7 •//24-hour urine. Henry’s and Takata’s tests v.'cre negative. The 
patient had no fever, except for a few slight elevations of temperature. 


In another case nephritis developed in addition to bladder 
symptoms and articular swelling. The case is reported below; 


'A private, aged 29. Family history non-conlribulory. .•\s a child the 
patient had had some kind of inflammation of the eye, but ho did not 
know the exact nature of the disease. On some occasion earlier he had 
been troubled by slight diarrhcca, and now for two years occasionally by 
dyspepsia. In <1943 he had suffered from low back pain. Urination was 
not painful at that time. 

On August 24, 1944, while at the front, he contracted a mild dy.^enlcry 
which lasted for seven days. Symptoms of fever were prc.scnl for two 
days and bloody diarrhoea for three days. Table 9 shows the patient’s 
symptoms and their duration. Besides the urethritis and cystitis a sh.arplv 
marginated erythematous skin lesion appeared around fiio urethral meatus, 
on the glans and the prepuce. Hypospadia was noted; the opening of the 


urethra was in bie region of the frenulum. September 20. Cystoscopy 
(Aulis Korhonen, M.D.): The capacity of the bladder was 300 c.c. There 
was a fairly marked redness in the area of the trigonum and also around 
the ureteral orifices, e.spGcially the left. Elsmvhcrc the mucous membrane 
appeared normal, erosions or ulceration vs-ore not observed. From both 
ureters an ordinary urinary stream escaped at regular intervals. A urine 
speamen obtained from the bladder on the same occasion .showed no 
pathologmal findings and culture yielded no growth. Also on November 
18 the urine specimen from the bladder was dear, free from albumin, colls 
and bacteria. On December 2, 1944. the patient felt a pain in the sacral 
area and urgency of urination. He had to empty his bladder more than 
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found in the sediment. The stain revealed gram-positive diplococci and 
consequently the patient was given p-aminobenzolsulphonamide 1 g. x 4 
daily from December 2 to December 14. On December 13 the albumin, 
bacteria, and red cells had disappeared from the urine. There were still 
some residual white cells. On December 18 the patient suffered from 
headache and pain in the back in the area of the kidneys. The blood 
pressure, which had been normal at the onset of the cystitis, rose one week 
later to 180 mm. and remained there. On January 11, 1945, low back pain 
reappeared; it was accompanied by headache and slight nausea. On the 
next day there was gross and microscopic evidence of hsematuria. Some 
white cells and epithelial cells were also found in the sediment, but there 
were no bacteria. The amount of albumen is seen in Table 9; the output 
of urine was generally equivalent to the amount of fluid taken. There were 
generally no casts in the urine with the exception of a few hyaline and 
blood casts noted on rare occasions. No oedemas were recognized. The 
heart was normal on clinical, roentgenological, and electrocardiographic 
examination. The blood count at first showed a slight degree of hypo- 
chromic anmmia and leucocytosis, but these changes rapidly disappeared. 
The blood non-protein nitrogen was tested four times and proved normal. 
The Wassermann and Kahn reactions, the gono-reaction and the serum 
agglutination tests for typhoid, paratyphoid, typhus, and dysentery were 
all negative. A specimen obtained from the pharynx did not grow hasmo- 
lytic streptococci. 


TABLE 9 


ONSET AND DURATION OF SYMPTOMS IN A CASE OF NEPHRITIS 



aaaaaa = albuminuria. 


jjjjjj ~ arthritis. 

uuuuuu — urethritis and dysuria. 

ssssss = p-aminobenzolsulphonamide. 
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A mild and temporary albuminuria present in the six cases 
reported above might be interpreted as a symptomatic nephrosis 
acLpanying infectious diseases. Four of these patients also had 
fever — 38.1 to 38.8“C. — at the same time, but two had a normal 

temperature. _ . . 

There was also one case in which the albumin m the urine 

amounted to 3/4 per mille. The sediment contained leucocytes 
and erythrocytes, a few epithelial cells, and hyaline and granular 
casts. As there was also burning on urination, urethral discharge, 
and tenderness to percussion in the area of the right kidney, the 
assumption appears justified that the urethritis had been compli- 
cated by a renal disease resembling pyelonephritis and due to the 
same cause as the urethritis. In another case the picture also 
resembled pyelonephritis (Cf. p. 56); two months after the onset 
of urethritis and cystitis a renal disease was superadded and 


lasted about two months. 

The aetiology of the case of nephritis reported on p. 57 seems 
more complicated than that of the nephropathies described above; 
at the onset of the renal symptoms gram-positive diplococci were 
found in the urine. Some circumstances indicate, however, that 


in this case also the renal disease might have the same mtiology 
as Reiter's disease, and that the bacteriological finding would be 
of no aetiological importance. First, a cystoscopic examination 
before the renal symptoms had started revealed marked signs of 
inflammation in the bladder; on the same occasion the urine was 
free from organisms. Consequently, some factor other than the 
diplococcus seems responsible for the urinary tract becoming in- 
volved. Second, the diplococci disappeared from the urine after 
sulphonamide therapy and were not observed later, but tlic 
patient had the same rise of temperature during that therapy 
and afterwards. The renal symptoms occurred only intermittently 
during the first 2 % months, and it is thus uncertain whether 
even their first disappearance can be ascribed to the sulphonamide 
treatment, or whether it was spontaneous as were the later ones. 
The patient's articular symptoms did not at this time any longer 
account for the fever. On the other hand, a coincidence was 
observed a few times between the increase of the pathological 
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findings in the urine and the rise in temperature. Thirdly, it is 
possible that the nephritis might have been caused by the 
p-aminobenzolsulphonamide (total dose 52 g.), but the fact that 
pyelonephritis was noted already before administration of this 
drug is in opposition to this hypothesis. 

It thus appears that nephropathies resembling symptomatic 
nephroses, pyelonephritis, and nephritis may also occur as symp- 
toms of Reiter’s disease. 

PENILE SKIN LESIONS 

Apart from a reddening of the urethral orifice and adjacent 
parts the series includes 87 cases with penile eruptions (equalling 
32.9 per cent of the cases with urinary involvement and 26.1 per 
cent of the total number of cases). Ten of these patients had 
showed no symptoms or signs of urethritis, but the rest had had 
urethritis. The dermal lesion appeared most frequently and was 
marked in the region of the frenulum and around the urethral 
meatus, but also elsewhere on the glans and the prepuce. It 
consisted of reddish or greyish patches, 2 to 3 mm. — more rarely 
5 to 10 mm. — in diameter which were sharply marginated, 
raised from their base, and round or oval in shape. Occasionally 
there was a pit in the middle of the patch and the border was 
raised. Sometimes the lesions were coalescent and serpiginous 
figures thus developed. In most cases the lesions were dry and 
covered in places by a thin yellow brown crust; occasionally they 
also suppurated or there were superficial ulcerations which were, 
however, presumably due to secondary infection probably partly 
accounted for by poor penile hygiene. 

This skin eruption caused the patient no appreciable discomfort 
and often it was noticed only by chance. It gradually disappeared, 
the duration varying from one week to seven months (Cf. p. 78). 

Penile lesions were more frequently observed in this series 
than in earlier reports. They are generally not mentioned in those 
dealing with more extensive material, but in smaller series a few 
cases with penile lesions are described. However, in recent in- 
vestigations where the cases have been more closely observed 
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such lesions have been more frequent (Cf. p. 23). This difference 
may be partly due to the fact that a skin lesion of this kind often 
appears later than the urethritis and is thus easily overlooked. 
Penile lesions seem to occur also in the absence of urethritis ana 
thus they should be regarded as a symptom of Reiter’s disease 
and not as a consequence of it. 


INVOLiVEJ.ffiNT OF TESTES AND EPIDIDYMIS 

Pain and tenderness in one or both testes without noticeable 
swelling or changes in consistency occurred in only six patients 
of the "whole series; in two of these it was the only symptom in 
the urogenital system. The pain and tenderness lasted for a few 
days in all except one case which had a duration of four weeks. 
In addition to these six patients there were three ivho developed 
a unilateral orchitis and epididymitis resulting in swelling and 
hardening, one with a bilateral epididymitis, and one with a 
unilateral orchitis. Three of the patients just mentioned had 


initially suffered from urethral discharge or the passing of urine 
had been difficult. Simultaneously with the pain on urination, 
or after it had disappeared, pain and tenderness in the sox glands 
set in and they became swollen. In one patient bilateral epidi- 
dymitis developed as late as 22 months after the urinary symp- 
toms. In the cases of orchitis the testis was enlarged tliroughout, 
definitely firmer than usual, but not particularly hard, and 
showed a fairly marked pressure tenderness. The epididymis, 
on the other hand, was only once enlarged throughout; it was of 
the thickness of a thumb, hard and tender. In the other cases the 


process appeared localized rather to the caput of the epididymis, 
and once the cauda seemed to be involved in addition. The nodes 


present in these cases were about the size of a finger tip, initially 
hard and tender, later soft and only slightly tender. The duration 
of the symptoms of orchitis varied from one week to two months 
but those of epididymitis lasted longer. In three cases there were 
still distinctly recognizable, but no longer tender nodes in the 
cauda of the epididymis when the patients were discharged after 
eing treated for three, four, and five months respectively. In 
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one case one epididymis became asymptomatic in four, the other 
in nine months (Cf. p. 78). 


PLEURISY 

Dry and circumscribed pleurisy was definitely diagnosed in 
26 cases (= 7.8 per cent). This diagnosis seemed very probable 
in 48 other patients. Thus with reasonable certainty the disease 
involved the pleura in 74 cases (= 22.2 per cent). The pleurisy 
was unilateral in 60 cases and bilateral in 14. 

All cases of pleurisy were very mild in character and showed 
but few subjective and objective changes. Exudation was noted 
in none of the cases. In 23 instances the diagnosis was based on 
fluoroscopic changes which had appeared during the course of 
treatment. Besides these changes about one-half of the cases 
experienced a stitch or pain in the side when breathing or showed 
auscultatory changes (pleural friction), or both. In three cases 
no changes were observed on fluoroscopy which was carried out 
once, but in each of them there were subjective complaints and 
decidedly positive findings on auscultation. 

Roentgenological examination of the chest was made in 321 
cases, altogether 718 times, and changes of the pleura were noted 
in a total of 86 patients. In 23 of these cases active changes were 
observed and in 63 one or both pleural sinuses were adherent. 
As only 15 of the latter group had reported a previous pleurisy 
or pneumonia, it appears more than probable that at least in some 
of these patients, perhaps even 48, the pleurisy may have been 
caused by Reiter’s disease. X-ray examination did not, however, 
reveal this definitely, as — contrary to the 23 cases mentioned 
above — no active changes in the pleura could be demonstrated. 
True, 38 of these cases were subjected to fluoroscopic examination 
only once, but 19 patients t%vice and 6 three times. That the 
pleuritis was active is, however, supported by the fact that of the 
48 patients 13 showed also other subjective or objective signs: 
seven had a stitch in the chest or pain in the back, three peri- 
carditis, and three auscultatory changes suggestive of pleuritis. 

The series differs from those of others in that the incidence of 
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pleuritis was higher and there were no exudative forms. 
It appears that, to recognize pleuritis in connection with Reiter s 
disease, repeated roentgenological examination as well as frequent 
— preferably daily — auscultation is of great importance. 


CARDITIS 


The chief measures used for demonstrating heart complications 
were auscultation, and electrocardiographic and roentgenological 
examination. The shortage of films duo to war conditions neces- 
sitated a reduction of the number of electrocardiographic 
examinations and prevented the use of the chest lead. For the 
same reason roentgenograms could be made in only part of the 
cases. 

Auscultation of the heart was frequent, in most cases daily, 
especially during the period of fever. This chiefly aided the 
study of the variations in the quality and intensity of the heart 
sounds, and of murmurs and pericardial friction sounds. Electro- 
cardiographic examination was made on 308 patients, the number 
of electrocardiograms was 837. The number of patients submitted 
to X-ray examination was 321, the roentgenograms numbering 
253 and the fluoroscopic examinations 466. Those revealed per- 
manent pathological changes of the heart in four patients; how- 
ever, on the basis of the history and the clinical course they 


seemed to be due to myocardial disease caused by previous myo- 
carditis. In 23 patients the findings justified the diagnosis of 
carditis. 

These 23 cases comprised four showing symptoms of both myo- 
and pericarditis ,16 of only myocarditis and three of only peri- 
carditis. On the other hand, involvement of the endocardium 
could not be definitely demonstrated in any. 

There were electrocardiographic alterations in 20 cases The 
electrocardiograms of one of these patients have unfortunately 
been lost; in the others the following changes were observed: 

In nine cases the PQ-interval was prolonged; it was either 
normal at first and later prolonged, or prolonged in the first 
electrocardiogram, becoming later normal. The PQ-intorval was 
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considered prolonged when it was 0.21 or more; the' maximum 
was 0.38 second. Besides a prolongation of the PQ-interval other 
abnormalities were observed in all nine cases, for instance widen- 
ing of the QRS-complex (0.11 — 0.12 sec.), elevation of the ST- 
segments, and changes of the T-waves, or combinations of these 
alterations (a positive T-wave became very low or isoelectric, 
biphasic, or negative in Leads 1 and 2 in all three leads). It 
should be added that the PQ-distance was not reduced in exercise 
tests of two cases, on the contrary it was slightly prolonged, and 
there was fusion of the P- and T-waves. 

In nine cases the PQ-interval was normal but pathological 
changes were observed in the T-wave: it became isoelectric, bi- 
phasic, or negative. These changes occurred in six patients in 
all three leads, in two in Leads 2 and 3, and in one case only in 
Lead 3. Even the last of these cases can be regarded as carditis, 
as besides the variations in Ts — it was twice biphasic and once 
negative — a widening of the QRS-complex was noted in Lead 2 
(0.11 sec.) and in Lead 3 (0.13 sec.), and a slightly elevated ST- 
segment in Lead 2 and 3. A pericardial rub was heard at the 
same time. This group of nine patients included four who showed 
— besides the abnormal T-wave — widening of the QRS- complex 
(0.11 — 0,13 sec.) during the course of the disease, elevation of 
the ST-segment, or both. 

In one case the PQ-interval and the T-wave were normal, but 
the QRSi and QRSs were widened (0.11 and 0.13 sec.), and the 
ST-segment was elevated in Leads 1 and 2; ventricular extra- 
systoles also occurred. Further, in one case the diagnosis of 
myocarditis was based on electrocardiographic alterations and 
auscultation, but the electrocardiograms have been lost. 

The diagnosis of pericarditis Avas, in seven cases in which it 
appeared certain, based on auscultatory and electrocardiographic 
findings. In three cases there was a pericardial friction sound; 
in two of these also elevation of the ST-segment in Leads 2 and 3 
and in one only in Lead 1. In four other cases the ST-segment 
was normal, but a pericardial rub was audible in each case. The 
seven cases of pericarditis included three in which involvement 
of the myocardium could not be demonstrated, but in the rest 
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myocardial affection was diagnosed, as described earlier. In addi- 
-tion to these seven cases, the present series included six in which 
the diagnosis of pericarditis was probable. In four of these there 
was — besides myocarditis — an elevation of the ST-segment (in 
three patients in Leads 1 and 2, in one in Leads 2 and 3), and in 
two probably a pericardial friction sound; of the latter two, one 
had a normal electrocardiogram while the other indicated myo- 
cardial injury. 

X-ray examination of the heart was made in 22 cases one to 
four times during the carditis, and in two cases before carditis 
was diagnosed. These studies revealed no pathology. 

On auscultation pathological changes were found in 16 patients. 
Thus the heart sounds were diminished, even almost inaudible, 
in eight cases, and in one they were exaggerated. A pericardial 
rub was noted in seven cases; in three of these it was the only 
abnormal finding on auscultation. In three cases it was ac- 


companied by a systolic murmur, and in one case by a diminution 
of the heart sounds. In two other cases, besides these seven, there 
was in all probability a pericardial rub and a systolic murmur at 
the pulmonary area. A systolic murmur was found in 11 cases in 
eight of which it either appeared or disappeared during the treal- 
ment. A diastolic murmur was not observed in a single case 
Slight fever occurred at times during the carditis in about halt 
of the patients. Seven had a rise of temperature only for one to 

e ght weeks. The pulse rate usually corresponded to the tempen^ 
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The exact time of onset and duration of the carditis is not 
distinctly revealed by the material, as more frequent electro- 
cardiographic examinations could not be made (Cf. p. 63). How- 
ever, in six cases the first electrocardiogram — taken 7 to 28 days 
after the onset of Reiter’s disease — t- was normal, but the next 
tracing — 20 to 59 days after the onset — showed pathological 
alterations. Yet in 14 cases there were abnormalities even in the 
first tracing 6 to 60 days after the disease began. In one case the 
pericarditis started as late as 32 months after the onset; the 
patient still had slight articular symptoms at that time. Ac- 
cordingly, it can be said that a carditis caused by Reiter’s disease 
may occur as early as during the first week of the disease, but 
may also start later, even after two or three years. On the basis 
of clinical and electrocardiographic observations the duration 
of the carditis seems to vary from 1 % to 5 Vz months. At the 
end of the treatment four patients still showed slight electro- 
cardiographic abnormalities, but as no after-examinations were 
carried out, it is not possible to say whether they were permanent 
or not. 

OTHER LESIONS 

Except for penile involvement (Cf. p. 60) there were compara- 
tively few cases of skin lesions. Herpes labialis occurred 
in five cases and in one patient herpetiform vesicles appeared 
at the base of the nose; urticaria occurred in two patients. 
Twenty-nine patients had acute rhinitis at the initial 
stage, but only one had epistaxis; in this respect the series differs 
for instance from Gounelle’s cases (Cf. p. 22). The specific nature 
of these symptoms in Reiter’s disease cannot be decided on the 
basis of this series, because in view of the war conditions it seems 
that 29 cases of rhinitis in a group of 334 individuals must be 
looked upon as ’’normal". The same applies to the epistaxis, 
herpes, and urticaria. 

During the treatment two patients developed r ii p i a on the 
arms, trunk, and thighs; it healed well with the ordinary treatment 
and seemed to be identical with the hyperkeratotic lesions de- 
scribed earlier (Cf. p. 24). 



67 


Stomatitis occurred in nine patients. On the palate and 
the mucous membrane of the Hps and cheeks there were greyish 
or reddish erythematous patches, slightly raised from their base, 
and about' 2 mm. to 1 cm. in diameter. In addition, macular 
hmmatomas were sometimes present in other parts of the oral 
mucosa. No deep ulcerations of the mucous membrane were ob- 
served. Only some points of the mucosa were reddened, but it 
seemed that the process was entirely superficial in these cases 
too. Foetor ex ore or gingivitis did not occur. No pathological 
changes were noted in the teeth, with the exception of caries in 
four patients. The mucosal lesions were tender and caused dis- 
comfort especially when eating. Their duration varied from a 
few days to five weeks. Considering the high incidence of dif- 
ferent kinds of stomatitis under war time conditions, it is difficult 
to draw any conclusions as to the specific nature of the oral 
mucosal lesions. However, it seemed that they differed in clinical 
manifestations from other war-time cases of stomatitis, which 
most frequently occurred in association with gingivitis and were 
aphthous or ulcerating and foul-smelling. 

Bilateral m a s t i t i s developed in a man of 37 three months 
after the onset of the syndrome and while articular manifestations 
were still present. The patient experienced slight pain in both 
mammary glands where, in the region of the areola, a round, very 
firm and tender formation with a nodular surface and 2 cm. in 
diameter, could be palpated. The areola mamma’ over it moved 
freely, and on pressure a small amount of colourless clear fluid 
escaped from the mammilla. The inflammation gradually dis- 
appeared without any special treatment, in the course of four 
months. This was evidently a specific, although rare, symptom 

of Reiter's disease which Sick (1918) has earlier described in two 
cases. 


No symptoms were observed in the central and per 
pheral nervous system in the present series which : 
this respect differs from some previous ones (Of. p, 20). 

As regards the abdominal organs only four patien 
complained of dyspeptic symptoms. Two of these had achy]; 
and one hypochylia. Roentgenological examination of the ventric: 
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in these cases showed normal conditions. A test meal (c; 30 g. 
wheat rusks or bread, 250 g. water, withdrawn after half an hour) 
was given to 287 patients and the results correspond roughly to 
those normally obtained in Finland. In none of the cases could 
enlargement of the spleen or liver be demonstrated and the 
abdominal organs also showed no other pathological changes; 
thus the findings in this respect agreed with several earlier 
studies (Cf. p. 22). 


The urine of 305 patients was tested once or several times (maximum 5) 
at weekly intervals for bilirubin, for urobilinogen, and for urobilin; the 
tests were negative in all except 12 cases in which the urine contained 
urobilin and urobilinogen. As this appeared during the fever phase — and 
especially in view of the small number of case? — it seems that no 
particular importance can be attached to this fact. 

FEVER 

The fever of the patients was measured in the axilla. The 
morning temperature was taken immediately on waking and the 
evening temperature at about 4 p.m. before dinner, only excep- 
tionally later in the evening. 

The incidence of fever in this series corresponds roughly with 
earlier results, as does the height and duration of fever (Cf. p. 25). 
Table 10 shows the highest axillary temperature in the 320 cases 
where no other cause of fever could be demonstrated during the 
period of observation. 


TABLE 10 

BODY TEMPERATUEE 

Maximum temperature (oC., axilla) 
— 37 37,1—38 38,1—39 39,1—40,2 


No. of cases 60 118 99 43 

Per cent 48.7 36.9 31 13.4 


60 cases = 18.7 % 260 cases = 81.3 % 

The cases with an axillary temperature of over 37°C. are con- 
sidered as having fever. In the 258 febrile cases where it was 
possible to get the information required, the duration of fever 
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varied from one day to more than six months, which is shown 
in detail in Tables 11 and 12. 

TABLE 11 

DURATION OF FEVER 

Duration of fever, weeks 

0 1 2 3 4 5 6 7 8 9 10 12 14 26 

135 36 ■ 28 15 10 10 9 4 G 2 1 1 1 

52.3 13.9 10.8 

199 = 77 % 

Total 258 

In Table 11 the figure under the heading ’’duration of fever" 
denotes that the fever stopped during that particular week of the 
disease, and Table 12 again shows how many days the fever lasted 
in the cases in which it stopped during the first week, 

TABLE 12 

DURATION OF FEVER IN THE CASES IN WHICH IT SUBSmED DURING 

THE FIRST WEEK 

Duration of fever, days 
1 2 3 4 5 6 7 

iNo. of cases 32 30 22 8 9 8 26 

Total 135 cases 

Generally the fever started gradually without actual chills; 
some patients, however, had a feeling of chill. No special type 
of fever characteristic of Reiter’s disease was observed, but it 
was usual that the patient had no fever or was subfebrile in the 
morning, the temperature rising in the afternoon. The difference 
between the morning and evening temperature was thus general- 
ly great, even 2 %®C, In one and the same patient the fever could 
be continuous and then vary indefinitely with large remissions, 
being even sometimes absent for da^s. No steep fall of tempera- 
ture was observed; the fever decreased gradually, and especially 
m the cases in which it lasted for several weeks, there occurred 
at the terminal stage short, slight or marked elevations of tem- 


No. of cases 
Per cent. . . 
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perature of one or two days’ duration at irregular intervals. In 
the cases where the fever lasted only one to two days it was 
never high. — The form of the pulse curve was roughly ' 
similar to that of the fever curve. 

Definite sweating was observed in 68 patients (=20.4 per 
cent), but it was not very severe and occurred chiefly at the early 
stage of the arthritis during one or two weeks. 

In Tables 13, 14, 15 and 16 some typical fever and pulse 
curves are given, each table showing different periods of the 
same patient's fever. In the diagram the morning and evening 
temperature are marked for each day of the disease, the days 
being numbered from the onset (Pulse, broken line). 


TABLE 13 



* P — Pulse rate. 

5 T = Temperature. 
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table 16 



SEDIMENTATION RATE 

The sedimentation rate in one hour -was determined by the 
Westergren method in all the cases. The test was first made once 
a week and later — when the sedimentation rate was already 
normal — at less frequent intervals. All cases where variations 
in the sedimentation rate could be attributed to some cause other 
than Reiter’s disease (Cf. p. 79, concurrent diseases) were omit- 
ted. Some cases, again, were omitted because the sedimentation 
rate was tested too seldom after the patients were allowed to 
have treatment at home. Among the 319 patients thus examined 
26 had a normal sedimentation rate (2—10); in the others it was 
increased, the maximum being 11 to 50 in 103 patients, 51 to 100 
in 99, and 101 to 143 mm. in one hour in 91 patients. This sedi- 
mentation rate was noted in 230 cases of 279 (82.4 per cent) dur- 
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ing the first month of the disease, but elevations occurred even 
three months after the onset. The increased sedimentation rate 
returned to normal in 37 patients of 200 during the first, in 140 
during the second to the fourth month, and in the rest later, the 
maximum being 13 months. 

In five cases accompanied by articular swelling or exudation 
in the joint cavity the sedimentation rate was' normal during the 
whole course of the disease, and in 14 cases it was only slightly 
increased, between 11 and 20 mm. On the other hand, sedimenta- 
tion rates up to 75 mm. were observed even in cases with only 
subjective articular findings. Twenty-one out of 59 such cases 
of arthralgia showed a normal sedimentation rate, but in the rest 
it was more or less increased. — At the termination of the treat- 
ment 42 patients had a sedimentation rate above 10 mm.; in 26 
cases it was 11 to 15 mm., in nine 16 to 20 mm., in five 21 to 25 
mm., and in one 33 mm. after barely four months’ treatment, and 
in one instance 64 mm. as late as after more than a year. These 
last two patients insisted on being discharged, although their 
treatment was still incomplete. Except for a slight increase 
in the sedimentation rate — the rest of the 42 patients were 
either entirely asymptomatic when they were sent home, or 
had such mild symptoms that discharge was considered possible. 
These patients were requested to return if the symptoms re- 
curred or were exacerbated. In most of the cases the sedimenta- 
tion rate became normal while other symptoms were still present. 
Cases with swollen joints and even a large amount of exudate in 
the joint cavity were observed after the sedimentation rate had 
been normal for many months. 

Of the three cardinal symptoms the articular affections seemed 
to cause the most marked changes in the sedimentation rate. 
The eye symptoms, on the other hand, were accompanied by a 
normal or only slightly increased sedimentation rate. However, 
in two cases with eye symptoms it was markedly increased (68 
and 70 mm.). In the cases of orchitis and epididymitis the sedi- 
mentation was also normal or only slightly accelerated. The 
relation between the sedimentation rate and the heart compli- 
cations has been described already (p. 65). 



73 


In a few cases of pleurisy the sedimentation rate was normal. 
In the majority, however, it was increased but the lomts were 

then also affected, as in the cases of carditis. _ 

The sedimentation rates in this series agree in the mam with 
previous investigations (Cf. p. 26) which, however, do not men- 
tion the relation of the sedimentation rate to the different symp- 
toms; thus a comparison on this point is impossible. 

OTHER BLOOD STUDIES 

'The following vitamin determinations were carried out in five 
cases. From the blood; Vitamin A and C, carotene, and nicotinic 
acid. From urine: Vitamin Bi. In the same cases the blood 
calcium and potassium, total cholesterol and non-protein nitrogen 
were determined, in one instance also the blood urea. »The Takata- 
Ara test was made in three cases and Henry’s test in four. The 
result in all these tests were normal, except for one case, in which 
Henry's test was first positive, but 17 days later negative, . 

BLOOD PICTURE 

The hemoglobin was determined and the red and white cell 
count made on 302 patients repeatedly (generally 3 or 4 times, 
maximum 12) at intervals of one to two weeks in the initial stage 
of the disease and later only if the clinical findings seemed to 
require it. In most (3/4) of the cases the first examination was 
made in the second to fourth week of the disease, in less than 1/4 
of the cases during the second month, and only in some instances 
during the first week (12 cases) or the third and fourth month 
(7 cases). 

It was found that the hasmoglobin (Sahli) in 20 cases ranged 
from 52 to 60, in 70 (=23.1 per cent) from 61 to 70, and in all 
others (—70.3 per cent) it was higher, the maximum reaching 100. 
The red cell count varied as follows: in two cases from 2.9 to 3.0 
mill./cu.mm., in 25 from 3,1 to 3.5 mill, in 68 from 3.6 to 4.0 mill 
and in the remaining cases (=68.5 per cent) the number of red 
lood cells was higher, with a maximum of 5.5 mill. If a hemo- 
globin of 52 to 70 (Sahli) and an erythrocyte count of 2.9 to 4 
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mill, are regarded as anmmia, 116 patients (38.4 per cent) were 
anaemic at the first examination. In 80 of the patients both the 
haemoglobin and the red cell count were reduced, in 21 only the 
haemoglobin, and in 15 only the number of erythrocytes. In most 
cases the anaemia was normochromic, including the last-mentioned 
15 cases, and only a small proportion was hypochromic. In addi- 
tion, a mild hyperchromic anaemia was noted in three cases, but 
a more detailed investigation revealed bothriocephalus anmmia. 

This series does not clearly show whether the anaemia is a specific 
symptom of Heiter’s disease. It may also be ascribed to the stress 
of war and the monotonous diet, but in opposition to this is the 
fact that most patients had had Reiter’s disease for two to eight 
weeks before the blood count was made — there being thus time 
for anaemia^ to develop — and that anaemia was observed to set 
in in 12 cases during hospitalization. Accordingly, the anaemia 
occurring in Reiter’s disease seems to be of the same type as seen 
in infectious diseases in general. 

When these 12 cases are included it appears that anaemia was 
present in 128 cases, or c. 42 per cent. As previous reports have 
contained few statements on the red cell .count and as it, accord- 
ing to them, has shown no pathological changes, except that 
Twiss and Douglas (1946) noted secondary anaemia in two cases 
and Storm-Mathisen (1945) in one case (Cf. p. 26), the present 
study should throw added light on the subject. 

A study of the white blood cells revealed that the white cell 
count varied in 2/3 of the cases from 4,000 to 8,000. In about 
1/4 of the cases it was above 8,000, ranging in 48 patients (=15.8 
per cent) from 10,000 to 18,000, White cell counts under 4,000 
were observed in 18 cases, the lowest figure being 3,000, A dif- 
ferential count showed a ’’shift to the left” in 64 cases (21 per 
cent), the percentage of neutrophil rods being 6 to 20.5. Juvenile 
forms were found in only two cases and then not more than 0.5 
per cent. Eosinophilia (5 to 11.5 per cent) occurred in 100 patients 
(=33 per cent). In 41 cases (13.5 per cent) the number of mono- 
cytes was increased (10 — 21.5 per cent), and in 18 cases the lym- ^ 
phocyte count varied from 40 to 56 per cent. A thrombocyte 
count was made in only 13 cases; their number varied from 92,000 
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to 498,000. The leucocytosis seemed to be due chiefly to an in- 
crease of the neutrophil cells, and it occurred most frequently 
(in more than 1/2 of the cases) during the first month of disease 
and later more rarely. The incidence of the "shift to the left 
and of monocytosis was also highest during the first month; 2/3 
of the former and 3/4 of the latter cases were noted at that time. 
Eosinophilia was observed in 1/3 of the cases during the first, 
in 1/2 of the cases during the second month, and in the rest later. 
The blood picture in the present series agrees in the main with 
that described in earlier investigations (Cf. p. 26), even if it is 
not possible to compare the incidence of various pathological 
findings with previous reports as the latter lack the required data. 


DURATION OF REITER’S DISEASE 


al ARTHRITIS 


In all 313 cases (= 93.8 per cent) in which the arthritis was 
accompanied by other symptoms, the former invariably persisted 
after the other symptoms had vanished. Seeing that articular 
affections were in 43 per cent of the cases the single initial symp- 
tom of the syndrome, or a part of the initial symptom complex, 
and that all the cardinal symptoms in 85 per cent of the cases 
(Table 3, p. 44) began between the first and twentieth day of the 
disease, it can be said that the duration of the arthritis in this 
series corresponds fairly closely to that of the whole disease. 

The duration is not known in 23 cases of 325, owing to the 
patients being transferred to other hospitals or to the clinical 
reports lacking definite final data. In any case the disease had 
lasted for some months in 20 of the patients mentioned and over 


one year in three patients. It is noteworthy that none of the cases 
with marked articular swelling recovered during the first month; 
the recovery began at the earliest in the second month. Of these 
cases 53 per cent recovered during the second to fourth month 
and four patients were ill for more than one year, the longest’ 
uration being 16 months. In the cases of arthralgia, on the other 
and, recovery was observed already in the second week; 24 per 
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cent recovered during the first month, 90.7 per cent during the 
first three months, the longest duration being about eight months, 
in one case. If all cases where the joints were involved are in- 
eluded, 240 cases (79.4 per cent) recovered completely; of these 
205 cases ( =67.7 per cent) recovered during the first five months, 
the incidence of recovery being highest (45 per cent) during the 
third and fourth months. 

In addition to the cases described above resulting in complete 
recovery there were 62 patients (20.6 per cent) who, at the end 
of the period of observation, still showed a small amount of 
synovial exudate, slight swelling, minimal deficiency of extension 
or flexion, or crepitation felt on manual palpation and plainly 
heard at the distance of several metres. Four patients showed 
also marked muscular atrophy after 6, 8, 15 and 16 months’ treat- 
ment. Generally these symptoms were mild and caused the 
patients no appreciable discomfort, except before and during bad 
weather. 

The longest time of observation was three years; at its end the patient 
still had some fluid in one knee and definite crepitation in both knees. 
!His Joints moved freely and were tender only on strenuous exertion and 
in bad weather. After being treated at hospital and at home for 1 ^ years 
the patient had been doing agricultural work and during this time slow, 
but continuous improvement of the joint symptoms had been observed. 
The sedimentation rate, which was high at the onset, became normal in 
four months. 

The greater part of the articular symptoms thus seemed to dis- 
appear in a few months, but in some cases the course was pro- 
tracted and symptoms observed as late as after one to three years 
of treatment. Why the disease was thus protracted is not revealed 
in the present material. These cases had begun and were treated 
under similar conditions as those that recovered more rapidly. 
The history and examination gave no clues as to previous or con- 
current diseases which might have affected the course of the ill- 
ness. However, one patient whose disease had lasted 17 months 
and who then still showed slight articular swelling and a slightly 
elevated sedimentation rate, had earlier had gonorrhoeal arthritis. 
Another patient with some fluid persisting in the knee joint but 



a normal sedimentation rate after 15 months’ treatment, had had 
an acute polyarthritis twenty years earlier. In these cases the 
previous joint disease may have contributed to the slow recovery, 
although this does not seem usually to be the case, as in 23 other 
cases with a previous acute arthritis a prolonged course was not 
observed. As regards the persistent symptoms analyzed on page 
76 the presence of joint exudation definitely shows that recovery 
is not yet complete, although the sedimentation rate is already 
normal (2 to 9 mrri.). The same can be said of the group with 
slight articular swelling. Of these cases, too, one-half had a 
normal sedimentation rate, and in the other half it was slightly 
increased (12 to 33 mm.). In the group showing crepitation only 
four patients had a slightly increased sedimentation rate (13 to 
25 mm.), while the others (31 patients) had normal sedi- 
mentation rates. As it had appeared that the condition of the 
patients who were. given convalescent leave had continually im- 
proved during that time, and there had even been complete re- 
coveries, such patients were discharged at their own request after 
two to five months, in spite of the symptoms described above. 


b) OCULAR IVIAiNTFESTATIONS 

The duration of the ocular maniteslatlons was in each case 

(268 cL'^f "'.‘"f '“"■'■'ion of Ihe conjuncti- 

i ^ •'> '■oven months; slightly 

less than 4/5 recovered in one to four weeks. ReddeninB of ihn 

raTrlrrr' l-stforonemonth 
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further that in numerous cases (34 cases=16.8 per cent) the 
duration of urethritis was only one or two days and that in all 
cases with a longer duration (of several weeks) the severity of 
the symptoms undulated as in the cases of conjunctivitis. The 
duration of cystitis (22 cases) varied from one week to nine 
months, that of orchitis (10 cases) from one week to two months, 
and that of epididymitis (four cases) from three to nine months; 
the penile eczema (72 cases) lasted from one week to seven 
months. In three cases of epididymitis small nodes still remained 
when the treatment had lasted for three to five months. 

As regards the duration of. Reiter’s disease the present series 
agrees fairly well with previous reports. 

RECURRENCES 

No follow-up studies were carried out with a view to dis- 
covering • recurrences, but the army patients were notified on 
termination of the treatment that this disease is considered due 
to military service and treated at the expense of the State, and 
that they will receive compensation if their disability is over 
10 per cent. All patients were requested to notify the hospital 
by letter of possible recurrences or to present themselves for 
follow-up examination. In view of the economic advantages it 
seems reasonable to believe that at least these patients, in the 
event of recurrences, have followed the instructions given. In 
cases observed for three years recurrences were noted as follows; 

Recurrence of the eye manifestations was observed in 
a total of 50 cases, but 40 of these patients had suffered con- 
tinuously from arthritis and were still being treated for it, when 
the eye symptoms recurred. In only 10 cases was there complete 
freedom from any symptoms for some time before the recurrence 
of the ocular symptoms. This asymptomatic interval varied from 
23 days to 20 months. The interval free from eye manifestations 
— while arthritis persisted — varied from two days to seven 
months. 

Urethritis recurred in six cases, in three of which no 
other symptoms appeared; in one case the complete triad develop- 
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ed with an associated epididymitis, and in one urethritis recurred 
three times in the course of one year. In the latter case there 
was a concurrent mild arthritis and, the last time the urethritis 
recurred, also unilateral orchitis and epididymitis. One patient 
developed articular ‘ swelling after the urethritis. In the cases 
in which only urethritis recurred there was a completely asymp- 
tomatic interval of five to 27 days, in the others one of four to 
16 months. In none of these cases was recurrence of diarrhoea 
observed. 

Eecurrence of the arthritis was noted in 10 cases and in 
four of them it was preceded by a new diarrhoea. In five cases 
the arthritis recurred alone, whereas in five ocular or urogenital 
manifestations were superimposed. The completely asymptomatic 
interval varied from three to 18 months. In one case there were 
two recurrences after asymptomatic intervals of seven and three 
months. In four cases the recurrence involved only the joints 
(or joint) which had been affected the first time. Five patients 
had symptoms both in previously unaffected joints and in others, 
and in one case the joint originally involved remained unaffected 
and the symptoms were observed only in new joints. 

As regards recurrences of the arthritis the series differs from 
Quinquand’s (1874) report, according to which Eeiter’s disease 
does not tend to recur. However, recurrences of the articular, 
ocular and urethral manifestations have been reported sev'cral 
times in the .recent literature, and the present series thus agrees 
with them (Cf. p. 32). 


CONCURRENT DISEASES 

In addition to the involvements described above, the patients 
had concurrent diseases of which some had set in prior to the 
dysentery and some were observed simultaneously with the first 
symptoms of the syndrome, while others only developed later 

I Un ™ admission and 

n 14 cases later. As bronchitis, however, is very common in war 

nsider that its occurrence corresponds to the conditions .at 
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that time and is unrelated to Reiter's disease. Pneumonia 
was noted only once, Tub. pulm. in vet. in two cases, and 
Tub. pulm. sanata in one instance. 

Nine cases of tonsillitis occurred, but all the patients were 
already hospitalized or on convalescent leave at the time. There 
were also nine cases of hypertrophic tonsils. While at the hospital 
one patient contracted diphtheria and another measles. 
Otitis media acuta occurred in five cases, in one of which 
there was a concurrent sinusitis and bronchitis. Gingivitis 
or paradentosis was noted in 14 cases, one or several 
carious teeth in 121 patients, and root fillings in 20. 
Hepatitis epidemics was diagnosed in four patients. 
One female patient suffered from pyelitis due to mixed in- 
fection. The serum was positive for syphilis in three cases, 
in one of them treatment had been started before the onset of 
Reiter’s disease. Helminthiasis occurred in 32 cases; one 
patient was infected wfth Ascaris lumbricoides, all the others 
with Dibothriocephalus latus. In view of conditions in Finland 
no particular significance can be attached to this incidence of 
helminthiasis. 

A private aged 21 had had a pustular eruption on the head for half a 
year before the onset of dysentery; as symptoms of Reiter’s syndrome 
appeared the eruption became worse and involved the whole body. The 
disease was diagnosed as impetigo herpetiformis and the patient 
later developed septicsemia in connection with which suppuration began 
in all joints affected by Reiter’s disease. The eruption healed leaving 
brown areas of pigmentation but the patient died, having shown symptoms 
of general sepsis which was probably due to the impetigo and had found 
favourable conditions for spreading in the organism damaged by the 
syndrome. Streptococcus hcemolyticus grew in the aspirated pus. Autopsy 
confirmed the diagnosis. Because of the sepsis the autopsy material was 
unfortunately of no value in the study of Reiter’s disease. In this connec- 
tion the thought suggests itself that the cases of post-dysenteric arthritis 
associated with joint suppuration which have been described by earlier 
investigators (Cf. P- 13) may well have had a similar pathogenesis. 

As regards the occurrence of concurrent diseases this series of 
cases correspond in the main to previous ones. However, they 
differ from Walther’s (1940 c) in showing a considerably lower 
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incidence of bronchitis and angina — 5.4 and 2.7 per cent 
respectively, as against Walther's 13.8 and 7.4 per cent. In view 
of the war-time conditions, however, even Walther's figures can- 
not be considered abnormally high. Previous studies do not con- 
tain data on the incidence of dental caries and paradentosis in 
Reiter’s disease. 



DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

As long as no serologic or other reaction specific for Reiter’s 
disease is known, the diagnosis must be based on the history and 
on other clinical data. 

Whenever the typical triad develops after dysentery, diagnosis 
is easy. The postdysenteric cases in which there are one or two 
of the essential symptoms, may be looked upon as "rudimentary” 
forms of Reiter’s disease. Diagnostic difficulties appear, however, 
when there has been no previous dysentery. Even then, cases 
with the complete triad or with two typical symptoms may be 
diagnosed with reasonable certainty on the basis of the clinical 
manifestations. But all cases showing only one of the cardinal 
symptoms are often difficult to differentiate from certain other 
diseases of the same organs. Here information regarding cases 
of dysentery in the immediate vicinity of the patients or a sub- 
sequent positive agglutination test for dysentery may put the 
examiner on the right track. 

Diseases to be considered in the differential diagnosis are e.g. 
the Stevens-Johnson syndrome and keratosis blennorrhagica, 
which in some forms may strongly resemble Reiter’s disease 
(Cf. p. 30). Differentiation may be difficult also in the case of 
gonorrhoeal arthritis. 'The gono-reaction must here be regarded 
as a valuable aid; according to our present knowledge, it is 
negative in Reiter’s disease. On the other hand, it should be 
borne in mind that the gono-reaction seems sometimes to be 
negative also in gonorrhoeal arthritis (Klemola 1944, etc.). The 
polyarthritis in Reiter’s disease differs from that due to rheumatic 
fever in that the symptoms of the former do not move from joint 
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to joint (Cf, p. 50) and that the latter generally responds well to 
salicylates and pyramidon. As regards the arthritides occurring 
as sequelae of some infectious diseases — for instance scarlatina, 
typhoid, febris undulans, etc. — a detailed history and serological 
reactions are often guides to a correct diagnosis. Differential 
diagnosis in the case of rheumatoid arthritis may sometimes be 
difficult, too, for according to the literature, cases of undoubted 
rheumatoid arthritis may not infrequently be complicated by 
ocular lesions, occasionally by non-specific urethritis or a brief 
diarrhoea. 



PROGNOSIS 


On the basis of the present series the prognosis in Reiter’s dis- 
ease can be considered good, this agreeing with the opinion of 
practically all earlier observers. The prognosis for children, old 
people and individuals suffering from some other concurrent 
disease remains undecided, as such cases were extremely rare. 
In no case in the series of 344 patients was Reiter’s disease the 
direct cause of death. One patient died of general sepsis obviously 
dufe to impetigo herpetiformis which had started before the onset 
of Reiter’s disease (Cf. p. 80). As regards the anatomy and func- 
tion of the joints and various organs the recovery also seemed 
good, although no very far-reaching conclusions can be drawn 
owing to the short period of observation. 



TREATMENT 


Importance was attached to improvement o£ the patient’s 
general condition by means of good food and a varied diet as far 
as possible under war-time conditions. The patients were kept 
in bed as long as they had fever or carditis in the active stage. 
This rule was not so strictly adhered to as generally in cases of 
rheumatic fever, and most of the patients were fairly soon 
allowed to get up, at least to wash themselves and go to the 
lavatory, although inflammatory symptoms, such as slight fever, 
increased sedimentation rate, etc., continued to be present. 

In the local treatment importance was attached at first to relief 
of pain by . temporary immobilization and aspiration together 
with pain-relieving medication, e.g. aspirin and pyramidon. To 
preserve or improve the function of the affected joint, daily 
muscular drill similar to that in the treatment of rheumatoid 
arthritis' was used from the early stage. This therapy seemed to 
be extremely valuable; for instance the small joints showed a 
tendency to become fixed, but, when the joint was pa.$.sivoly 
flexed, a snap was heard, and mobility returned immediately. 
Roentgen ray treatment was tried in 16 cases at the late stage 
of the disease. In nine of these it seemed to be beneficial, espe- 
cially for the relief of pain, but it is impossible to say on the basis 
of these few cases whether the effect was psychological or other- 
wise. Altogether 100 patients were treated with ultra short wave.?, 
but objectively the recovery was not more rapid than usual, al- 
though the treatment improved the patients’ sense of well-being. 
In the later stages hot local or whole baths were also u.scd after 
which the- patients felt that their 'joints wore more supple. 
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In the cases of conjunctivitis zinc-cocaine-adrenaline drops 
were used locally and gave symptomatic relief. On the contrary, 
argyrol or targesin solution and noviform ointment did not seem 
to produce at any rate a favourable effect. The cases of iritis and 
keratitis were treated with atropine-noviform ointment which 
seemed to give subjective and objective results, and with local 
heat, occasionally also with sweat baths. The cases of urethritis 
were not treated locally but the suppurating penile lesions were 
washed with chloramin solution (.1 : 1000) to cure secondary in- 
fection, and afterwards powdered with marfanil-prontalbin. Moist 
eczema was treated with 1 — 2 per cent aluminum acetate appli- 
cations. Both these treatments seemed to be of benefit. When 
the sex glands were affected a suspensory and lead subacetate 
applications were initially used, and later local heat; these 
measures gave at least symptomatic relief. 

Medication in the great majority of cases consisted of pyr- 
amidon (ad 2.4 g. daily), salicylate (ad 8.0 g. daily), and aspirin 
(ad 3.0 g. daily) for several weeks, but apart from relief of pain 
they scarcely seemed to affect the duration of the disease. In a 
few cases the fever decreased while swelling and exudation per- 
sisted at their earlier level. In view of the danger of spirochaetosis 
neosalvarsan (ad 4.35 g.) was administered in four cases, and 
germanin and fuadin in one, although with no notable effect 
Sulphonamides (seven cases) also seemed to be of no value. In- 
jections of calcium did not lessen the conjunctival reddening or 
articular swelling. Gold therapy was tried on nine patients of 
which three stated that they felt better. On examination no 
difference was noted from the other patients. . 

Arthigon and pyrisan (Bacillus fsecalis alcaligenes suspension) 
were used for fever therapy. The former was given to 12 patients, 
each receiving 7 to 12 injections. Nine of them experienced relief 
of some kind or other, but the objective findings resembled those 
obtained by gold therapy. Pyrisan was given to 120 patients: in 
about 4/5 of the cases each patient received 12 injections, the 
others receiving fewer. The interval between the injections was 
generally three to four days and an elevation of fever to at least 
39°C. was aimed at; the fever lasted for about two to four hours. 
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Two-thirds of the cases treated with pyrisan showed symptomatic 
improvement after the rise of temperature. Five cases showed 
also such a striking and prompt decrease, some even disappear- 
ance of the swelling of joints and sex glands immediately after 
the first and second pyrisan fever, as were not observed with any 
of the other therapeutical mesures. Even with pyrisan, the re- 
sults were not sufficiently pronounced to allow any definite 
conclusions to be drawm. • 

It can thus be said that none of the treatmc7its tiscd resulted in 
a prompt and general improvement. 



AETIOLOGY AND PATHOGENESIS ' 

AGE AND SEX 

As stated on page 40 and in Table 1, the material is one-sided 
with regard to the patients’ age and sex, as it is composed in the 
main of soldiers. However, it includes 34 women (=10 per cent), 
the oldest aged 55, and a boy of two years and eight months 
showing the typical triad (urethritis, conjunctivitis and poly- 
arthritis). 

The boy fell ill with dysentery simultaneously with the other members 
of the family. Early in August 1946 he had fever for two days and bloody 
diarrhoea. On August 16 he developed a bilateral conjunctivitis, a purulent 
urethritis was noted on August 19 and at the same time tenderness and 
swelling of the joints appeared (both knees and ankles and the right 
elbow). On September 10 blood agglutination was: typhoid neg., para- 
typhoid neg., Flexner (A-fD-f-WX) pos. 1 ; 80, and on September 20, typhoid 
neg., paratyphoid neg. Urine culture on September S was negative, and a 
stool culture also failed to yield any pathogenic organisms. Roentgenological 
examinations of the affected joints on Sept. 10 and Dec. 5 revealed no 
pathology. The patient showed no symptoms after less than four months. 

Reiter’s disease thus seems to occur both in men and in women, 
and even in children. In this respect the results differ from those 
earlier reports, according to which it is noted only in adult men 
(Cf. p. 11). 

HISTORY 

In the family history comprising the patients’ parents, brothers 
and sisters, tuberculosis was mentioned in 65 cases, rheumatic 
fever or rheumatoid arthritis in 35, indefinite joint pain in 14, 
bronchial asthma in three, urticaria in three, crusta lactea in two 
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CONCURRENT DISEASES 

Studies regarding focal infections and other possible causative 
diseases revealed nothing that might be considered of consequence. 
If even small dental defects are considered, the series included 
121. patients with one or more carious teeth and 20 with root 
fillings. Although in this respect no normal material has been 
studied, this in all probability corresponds roughly to the aver- 
age dental status in Finland also in ’’healthy” individuals. Gingivi- 
tis or paradentosis occurred in 14 cases, hypertrophic tonsils in 
nine, and nodular or diffuse non-toxic goitre in 10 cases. Bron- 
chitis was noted only in four patients on admission. Dyspepsia 
was very infrequent, occurring in only four cases. Test meals 
showed that free hydrochloric acid was absent in 66 cases and 
present in 221 (Cf. p. 68). Dibothriocephalus latus was found in 
31 cases and Ascaris in one. 

Physical examination on admission thus disclosed no diseases 
that might be of cetiological importance in Reiter’s disease. 


DYSENTERY AND REITER’S DISEASE 
INCIDENCE OF DYSENTERY AND OF REITER’S DISEASE 

In his series of 334 cases 322 (96.4 per cent) had had Flexner’s 
dysentery and only 12 patients contracted Reiter’s disease with- 
out a previous diarrhoea. 

Isolated cases of Flexner’s dysentery occurred all through the 
war at the front and also among the civilian population, but the 
disease became very extensive on the Karelian Isthmus in the 
summer of 1944. No other kind of dysentery was observed in 
Finland during the war. 

According to Kokko (1945), the epidemic started about the 
20th of June, 1944, spread rapidly and to an enormous extent, 
and practically terminated at the end of September. It seemed to 
be a fairly pure Flexner epidemic, as other than Flexner’s dysen- 
tery bacilli were not once observed during the entire epidemic. 
Of 325 examined strains 3 per cent belonged to type A, 11 per 
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c.„. .0 type a 6 per cent .0 type H, and 80 per con, to type WX 
(Kokko 1945) „scs, 

buu"harbeen estimated .hat Ihe epidemic altoclcd approK. 

150 000 individuals. Aceordinely, about 0.2 per cent ot them 
mately lau.uuu Flexner cpid^'mici. 

contracted Reiter's disease. In „t 

in the rest of the country occurring m 1945, at leasi 
them Reiter’s disease seems to have been far more req . 
."e of Reiter’s disease in the cases with dysentery of the 

present series is slightly lower than that reported in 
(a p 10) This diffccence is probably duo to the fact that < . 
the mild cases of dysenlory, which did not apply lor medical 
treatment, are included in this material. Such eases, according 
to Kokko (1945), amounted to 25 per cent of all dysentery cases. 

The cases of Reiter’s disease were distributed over the different 
months as shown in Table 17. This distribution also correspond-s 
to the occurrence of dysentery (Kokko 1945) the latter at an 
earlier period. This is seen even more clearly in the diagram 
(Appendix 1, p. 113). 


T.\BLE 17 


CASES OF REITER’S. DISEASE CLASSIFIED ACCORDING TO THE MONTI! 

OF ON.SET 


Month of onset 

April 

May 

July 

August . . . 
September 
October . . 
November 
December 

Total . . . . . 


No. of eases 


1 

33 

209 

72 

13 

3 

1 

3.3-1 


The dysentery epidemic started on June 20, 1944, and the fir.st 
patients fell ill with Reiter’s disease on July 15. The curve for 
Reiter's disease thus begins 26 days later than the dysentery 
curves and also reaches a maximum somewhat later. It must also 
be borne in mind that the patients with Reiter’s disease arc 
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entered on the curve adcording to the day of onset of the syn- 
drome, whereas the dysentery cases are classified acdording to 
the date when seen by the doctor or admitted to hospital. Of the 
patients with dysentery 40 per cent remained in their units for 
more than three days before being hospitalized (Kokko 1945). 
Thus the peaks in the curves for Reiter’s disease and for dysen- 
tery in reality differ more than indicated by the diagram. Further- 
more, the dysentery epidemic could be considered practically 
terminated by the end of September, but several more patients 
contracted Reiter’s disease between October 1 and 16. 

Table 18 shows the onset of Reiter’s disease counted from the 
onset of dysentery (in 10-day periods). About 2/3 of the cases 
thus began 11 to 30 days after the onset of the dysentery and the 
longest interval was over three months. 

TABLE 18 

ONSET OP REITER’S DISEASE COUNTED FROM THE ONSET OF DYSENTERY 


Onset, days from onset of dysentery No. of cases 

1— ilO 57 

11— 20 126 

21— 30 74 

31— 40 32 

41— 50 14 

51— 60 7 

61— 70 3 

91—100 1 

Total 314 


Seven of the 20 cases not included in Table 18 had had diar- 
rhoea, but the exact date of its onset was not known. In one case 
the ocular symptoms had begun six days before the diarrhoea. 
Six patients had' had no diarrhoea, but dysentery had been very 
common in their units. In another six cases the clinical reports 
mention no diarrhoea. Bloody or bloodless diarrhoea had thus 
been present in 322 (96.4 per cent) out of the 334 cases of the 
material; after or during the diarrhoea the patients had developed 
Reiter’s disease. On the basis of clinical, sero-bacteriological, and 
epidemiological findings characteristic of dysentery these cases 
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of diarrhcea may be regarded aa cases of Flexner’s dysentery 

(Mnstakallio 1944, Kbkko 1945, etc.). 

The time of onset is roughly similar to that reported m Doren- 
dorf’s (1917), Schittenhelm and Schlecht’s (1918) and Walthers 

(1940 c and 1941) studies (Cf. p. 11). 

As regards the place of onset it is notable that 10 out of the 11 
cases of Reiter’s disease in 1943 were isolated cases from various 
parts of our front, for instance the Karelian Isthmus, Syvari, 
AanisHnna, etc., and only one case occurred at a training centre. 
The series from 1944, on the other hand — 301 cases — was 
distinctly grouped round definite points of the then front line, 
points which correspond to the highest incidence of dysentery'. 
Behind the lines and in the rest of the country most cases occurred 
along the railway lines and were the more frequent the farther 
east the place was situated. In the map (Appendix 2, p. 114) all 
cases of Reiter’s disease occurring in 1944 on the Karelian Isthmus 
are marked by red dots; they total 224 (18 cases are excluded 
because only the Karelian Isthmus is given as the place where 
the disease set in). Each red dot thus represents one case. On the 
same map are marked — according to Kokko (1945) — the cases 
of dysentery applying for medical treatment during the ten days 
(August 11 to 20, 1944) when the FJexner epidemic had reached 
its peak on the Karelian Isthmus. Each black dot thus represents 
about five cases of dysentery. 

Fifteen of the 21 civilian cases from 1945 are chiefly from 
Flexner epidemics in Helsinki and its immediate neighbourhood; 
the other cases, six in number, are from more distant localities. 

As regards time, locality, and incidence, the occurrence of 
Reiter’s disease thus seems to correspond to that of Flcxncr’s dy- 
sentery. About 0.20 per cent of the patients affected with dy.sen- 
tery during the extensive Flexner epidemic contracted Reiter’s 
disease. In 96.4 per cent of the cases Reiter's disease had been 
preceded bp Plexner's dysentery. In the majority of cases (2/3) 
Reiter’s disease set in within 11 to 30 days from the onset of (he 
dysentery, bnt the former occesionetlp began smultaneonshj tciih 
tte a«er, or even before it. The longest interval was aver three 
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THE NATURE OF THE DYSENTERY IN THE CASES COMPLICATED 
BY REITER’S DISEASE 

To obtain an answer to the question as to the correlation -of 
Reiter’s disease with the severity of the dysentery an attempt 
has been made to find a suitable standard for determining the 
degree of severity of dysentery. This naturally causes difficulties, 
as for instance the duration of the disease as a whole and the 
intensity of its symptoms are by no means always directly pro- 
portional. On the basis of these two criteria the dysentery pre- 
ceding Reiter's syndrome has been divided into four degrees of 
severity as follows; 

1) Abortive dysentery: 

General condition good all the time, no symptoms of fever and 
practically no discomfort other than bloodless diarrhoea for one 
to two days. 

2) Mild dysentery: 

Slight disturbances in general condition and pain in the body, 
high fever for two or three days, diarrhoea for a maximum of 
seven days, or if rather mild, for 10 days, also blood in the stools 
and tenesms. 

3) Moderately severe dysentery: 

Disturbances in general condition considerably greater than in 
the preceding group; severe headache and pain in the body, great 
fatigue, circulatory collapse and dehydration phenomena may 
occur, diarrhoea lasting up to 15 days or, with mild symptoms, 
up to one month, bloody stools and tenesms. 

4) Severe dysentery: 

As above, but symptoms even more intense, patient severely 
dehydrated and fatigued, high fever for a long time and continued 
diarrhoea. 

Mild dysentery was most common (181 cases), moderately 
severe dysentery being next in order (115). Abortive dysentery 
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was fairly infrequent (24 cases), and severe dysentery occurred 
only twice. A fairly similar proportion as regards severity pie- 
vailed in general in the Flexner epidemic on the Karelian Isthmu.s 

(Kokko 1945). 

Reiter’s disease thus seems to occur in all these different group, 
of dysentery more or less in the same proportion. Accordingly, 
there is no relation betuiecn Reiter’s disease and the severity of 
the dysentery. 

RELATION OF THE SEVERITY OF THE DYSENTERY TO THAT OF 

REITER’S DISEASE 

The duration of Reiter’s disease can bo considered a standard 
of the degree of severity of the disease, since all the patients wore 
treated under similar conditions. Judged by this criterion no 
definite correlation could be observed in this series between the 
severity of the dysentery and that of the subsequent Reiter's 
disease. 

SERO-BACTERIOLOGICAL STUDIES OF THE /ETIOLOGY 


a) SEROLOGICAL INVESTIG’ATIONS 

In 309 cases Wassermann and Kahn tests and also 
cholesterol-Wassermann tests were made on tlie blood. The tests 
were taken once, more rarely twice, the interval between the 
tests varying from two months to more than a year. In 306 
patients these tests were negative and in three positive. The 
positive reactions were due to syphilis, as shown by the detailed 
investigations. — Thus it seems that blood tests for syphilis are 
not misleadingly positive in Reiter's disease. 

After a few weeks or months from the onset a gonococcal 
complement fixation test (gono-rcaction according 
to Knstensen) was made on 219 patients. The test was usuallv 
earned out once, in only a small number of cases twice, and in one 

negative. While Kristonson 

is b ? 1 arthritis and epididymitis there 

practically always a positive gono-rcaction after a few weeks 
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or months; which also agrees with clinical experience in. general, 
the negative reaction in this material is definitely opposed to a 
gonorrhoeal etiology. The gono-reaction must thus be regarded 
as a valuable test in the differential diagnosis of Reiter’s dis- 
ease, especially in differentiating cases of epididymitis due- to this 
syndrome from gonorrhoeal affections of these organs. 

In 191 cases serum agglutination tests were performed 
for typhoid, paratyphoid, and typhus fever, and 
in 24 cases for Brucella abortus Bang. The results 
were as follows: 


Negative agglutination: 

Typhoid 

Paratyphoid 

Typhus 

B. abortus Bang 


Positive agglutination: 


Typhoid 1 ; 80 
„ 1 : 160 

„ 1 : 320 

„ 1 : 640 

Paratyphoid 1 : 




1 : 
1 : 


20 ' 

40 

80 


„ 1 : 160 

Typhoid and Paratyphoid 1 : 320 


196 specimens 


196 

193 

25 


If 

ff 

if . 


4 

1 

1 

1 

1 

1 

4 

1 

1 


cases 

case 

» 

» 

ji 

)> 

cases 

case 

It 


Total 15 cases 


In addition, the blood agglutination test was in one case positive 
for typhoid 1 : 80, negative for paratyphoid, positive for Weil- 
Pelix 1 : 40, and positive for Flexner 1 : 64. These positive agglu- 
tinations for typhoid and paratyphoid seeih to be attributable to 
vaccination, as all the cases concerned were soldiers who had 
been vaccinated against typhoid and paratyphoid several times, 
most recently in early spring 1944. 
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Agglutination tests for Flexner’s dysentery 
were performed on 270 patients. Two different bacterial suspen- 
sions were used in the tests. In one of them only one old type 
of Flexner bacillus was used; it was from the Serological Depart- 
ment and called "Flexner II”. The second suspension, on the 
other hand, was a mixture- of three Flexner types isolated from 
this particular epidemic and contained equal amounts of type 
A, D and WX. A total of 196 blood agglutination tests were per- 
formed on 185 patients with the Flexner II suspension and a total 
of 132 tests on 85 patients with suspension Flexner A+D+WX. 
Twenty-three sera agglutinated the former suspension in litres 
of 1 : 4—1 : 160; 33 sera agglutinated the latter in titres of 1 : 20— 

1 : 40 and 61 in titres of 1 ; 80 — 1 : 640. 

Twenty-four agglutinationtests for Flexner Ad- D+WX 
were performed from aspirated joint fluid. Positive ag- 
glutination was obtained in eight cases in titres. of 1 .‘20 1 ;320 

a:20=three, l:40=two, l:80=one, l:25G=one, and 1:320 
~one case), in the others negative. 


Opmions have varied as to the height ol the agglutination titrc 
to be co^Mered a proof of FJexner’a dysentety. According to 
Kokko (JM5), the figures stated in the literature have varied 

epiln fhal ' • <««), however, is of the 

Z ^ n PO-'^ilivc only for the 

iexner bacillus, the height of the tiire is not of very great 

importance. In such cases titres as low as 1 : 20-1 -40 could lie 

regarded as positive. On the basii ef lew , " ^ 

(1946) with Flexner A-bnTwv , 'V Kokko 

can be regar^ral i r* = ^0 

symptoms, justifies the diTgnoIis tf 

fortunately no control studies have been ctrrild ' 

as regards serum agglutination, but the results I V 

pared with those obtained by Kokko (LsT u 

pension in his control material* in 90 r. 

individuals and patients with’ d,> 

.■^•inated the sLpen" titTr Tf ?T„ 
cepttonally high agglutination valuos howo! 

” pad-ts 


7 
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group of 378 healthy men Penttinen (1947) found agglutination 
titres of ^,1:80 in c; 10 per cent with Flexher A+D+WX 
suspension. ' 

Agglutination tests for typhoid, paratyphoid, typhus ,and Flex- 
ner II were made once in each of six cases of the total 12 in which 
dysentery was not clinically diagnosed (Cf. p. 92); the result was 
negative. In one case an agglutination test was made for Flexner 
A+D+WX, and the serum agglutinated the suspension in titres of 
1 ; 160. 

Dysentery, of course, belongs serologically to a group of in- 
fectious diseases in which fairly low agglutination titres or even 
frankly negative results are obtained also in cases where the 
clinical diagnosis is supported by a positive stool culture. In view 
of this, the agglutination values in this series seem to favour 
dysentery infection. Even the cases in which no dysentery could 
be demonstrated by clinical means included one where the agglu- 
tination value seems to prove the diagnosis of Flexner’s dysentery. 
It remains to be decided, however, whether the positive aggluti- 
nation reactions are due to Reiter’s disease or only a proof of 
recent or early dysentery. 

The serological tests; viz. the Wassermann and Kahn tests, 
gono-reaction, and agglutination tests for typhoid, paratyphoid, 
typhus, and B. abortus Bang were negative. On the other hand, 
61 of 132 examined sera agglutinated a Flexner A+D+WX sus- 
pension in such titres (1 : 80 — 1 : 640) that the reaction may he 
regarded as confirming the diagnosis of Flexner’s dysentery. 
Agglutination tests carried out with an old Flexner strain 
(Cf. p. 97 ) also yielded positive results in some cases. 

b) BACHBRIOLOGICAL. INVESTIGATIONS 
CULTURES 

The stools of 209 patients were cultured for typhoid 
and paratyphoid on Conradi-Drigalski agar in a total of 
279 cases, with negative results. Similar urine cultures were 
made in 30 cases once or several times, the specimens being 
obtained by catheter. One culture grew S. paratyphi B, the others 
were negative. 



99 


In this one case there was either a mixed dysentery and para- 
typhoid infection or a laboratory error. 

Stool specimens from 209 patients were cultured for 
dysentery on Conradi-Drigalski * agar; the number of 
cultures was 290 and seven of them grew the Flexner bacillus. 
These seven specimens were from five different patients and 
yielded growth within the first to fourth week of the disease. In 
the case of one of these patients a stool culture was made also 
during the dysentery with positive result. Besides this case, stool 
specimens were taken only in a few cases during the dysentery. 
In two cases the result was positive as late as seven days before 
symptoms of Reiter’s syndrome appeared, in the others it was 
either negative or for some reason or other not recorded. 

The urine specimens were cultured — besides on Conradi- 
Drigalski agar — on a 2 per cent agar plate, and also on a 2 per 
cent agar plate to which had been added 5 per cent human blood. 
Urine cultures made in this way once or several times on 31 
patients yielded no growth. Eighteen specimens of aspirated 
joint exudate from the knee were cultured on the same 
media, but failed to yield any growth. 

Gonococcal cultures were made in 28 cases on McLeod 
medium. Swabs were obtained from the urethra in 18 cases, fi-om 
the eye in nine, and from penile lesions in one case. The results 
were negative. 


The blood was cultured in five cases in peptone water *' with 
negative result.. 

In view of the fact that the haemolytic streptococcus might be 
an aetiological factor in Reiter’s disease, bacteriological cultures 
of the pharynx were made on 110 patients. The control material 
consisted of 107 patients treated at the same war hospital for 
vanous internal diseases. In the first group Streptococcus 
hcEmolyti cus (/}) grew in 17 cases, whereas the result wa.s positive 


eptone water; 40 g. peptone (Parke, Davts & Co 1 o tt 
common salt, and 1000 c.c. distilled water. ’ *■ ® 



100 


in 42 patients in the control group. It is thus evident that a 
haemolytic streptococcus in the pharynx is not an aetiological 
factor in Reiter’s disease. 

Bacteriological cultures did not add to our knowledge of the 
(etiology of Reiter's disease. 


STAINING 

The urinary sediment obtained by the method de- 
scribed on p. 53 was studied in 305 cases, and the urine obtained 
with catheter in 40, either once or several times (maximum 5), 
at intervals of about one week with the aid of Gram’s method. 
No pathogenic bacteria were discovered (Cf. p. 53). The same 
sediments were stained in 169 cases for tubercle bacilli, with 
negative results. Urethral specimens were stained by Gram's 
method in 85 cases once or several times, specimens taken from 
the penile lesions in six, and of the ocular discharge 
in 10 cases. The ocular specimens revealed no bacteria, except in 
one case where a few gram-negative cocci were found. The penile 
and the urethral specimens were either free from bacteria or 
contained those usually found in the urethra. Forty-four speci- 
mens of aspirated synovial exudate from the knee 
were also stained for bacteria, with negative result. 

DARK FIELD EXAMINATIONS AND CULTURES OF SPIROCHAETE 

The finding of a spirochsete in the blood of a patient described 
by Reiter (1916) prompted the author to carry out dark field 
examinations with a view to finding possible spirochsetes direct 
from the blood or from inflammatory discharges. For this purpose 
specimens were taken from 10 patients at frequent intervals, 
especially from the blood, but also from the urine, the 
urethral and ocular discharge and from the aspirated 
synovial fluid. The examinations were carried out at 
various stages of the disease and of its symptoms. The blood 
was generally mixed with, peptone water, by which method the 
preparations were most distinct, but heparinized, citrated, and 
oxalated blood was also used. The other specimens were examined 
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as such or mixed with peptone water or physiological salt solu- 
tion. Each specimen was studied for two to six hours at a stretch 
by making continually new preparations, but no micro-organisms 

were found. 

In addition, an anaerobic culture* suited for spirochmtal in- 
vestigations was made from the blood of eight patients and the 
urine of one, according to Klein’s (1943) method (modification 
of Fortner’s method); this also gave a negative result. 


BLOOD FILAMENTS RESEMBLING SPIROCHAKTES 

In the blood of all 10 patients mentioned and the urine of one. which 
eontained also red blood celLs. as well n.s in the blood of four healthy 
control persons, there were thin light threads, of tlie length of the dinnicfcr 
of one to two red cells. They were also found in several days’ old pei>lone 
water cultures of the blood. They appeared to move actively with worm- 
like movements and resembled spirilliform orgnnism.s, but it wn.« later 
found that they belonged to the "blood filaments" and htemokoniru known 
from the literature. These have occasionally been regarded as cau.sative 
agents of various diseases, vi.:. as spirochmtes. Mecssen (19251. and others 
considered them to be the causative factors of pernicious nnannin. Yet. 
especially Takeuchi's (1927) studies have shown tlinl Uic "blood filnmcntr" 
arise from rod cells by moans of an unusual hmmolysis and that their 
movements arc passive and "also prob.ably a rc.sult of molecular move- 
ment”. 


As regards the origin and development of ’’blood filaments’’ the 
findings in this material support previous a.ssumption.s (Zeller 
1923, Takeuchi 1927, etc.) that their origin is in the red colLs, for 
they were found only in such specimens which contained red 
cells, and it was often seen that one or several "spirilla*' were 
adherent at one end to a red cell. It thus seems that a red cell 
m non-physiological surroundings ruptures and from certain red 
cells and under certain conditions some of the contents may 
escape forming threads. Such a thread may separate from the 


modified in sue], n w.iy that the plntc.s were not 

prepared plnsUfmc, but special plates were 

Le of " rabbet joint The 

line of junction on the outer side was enrf.f„nv , 

tape, such plates are easier to handle and ;eti„ ti^^^^^^ 
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cell and start floating about with the currents, often strongly 
resembling a sprililliform micro-organism. 

SKIN HBSTS WITH BACTBRIAL VACC.'INES 

It is generally known that in skin tests normal persons may 
react positively to even very small amounts of bacterial vaccine, 
and, therefore, it is very difficult to discover the bacterial allergen 
(Kallos 1939, etcj. As the writer had at his disposal bacteria 
isolated from the Flexner epidemic concerned, it was neverthe- 
less decided to carry out skin tests on patients with Reiter’s dis- 
ease and on healthy control persons. For this purpose, vaccines 
were prepared separately from each type of Flexner bacillus — 
A, D, and WX — and also from E. coli and Streptococcus hcemo- 
lyticus. These vaccines were used for intracutaneous injections 
in the following dilutions: 

Flexner-type A: vaccine undiluted and in dilutions of 1 ; 10, 

1 : 100, and 1 : 1000, 

Flexner-type D: vaccine undiluted and in dilutions of 1 : 10. 
1 ; 100, 1 ; 1000, 1 ; 10000, and 1 ; 100000. 

Flexner-type WX.*' vaccine undiluted and in dilutions of 1 : 10 
and 1 : 100, 

E. coli: vaccine undiluted and in dilutions of 1 : 10 and 1 : 100. 

Streptococcus haemolyticus: 200 mill, bact./l c.c. and 2000 mill, 
bact./l c.c. 

0.1 c.c. of all dilutions was injected intracutaneously into the 
patients and 'the controls, who were healthy individuals on the 
hospital staff, including only five patients (two cases of peptic 
ulcer, one case of rheumatoid arthritis, one of diabetes mellitus, 
and one of corpus alien, pulm.). With the weak dilutions the 
reaction was usually small and slight, forming a red patch about 
10—30 mm. in diameter, but as the concentration increased the 
reaction became stronger, and with the undiluted vaccines it was 
about 60—120 mm. in diameter and also slightly tender. 

Comparing the skin reactions of the patients with Reiters dis- 
ease with those of the control series no essential differences were 
observed. Also, the material was too small, comprising only 29 
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cases and 26 controls, to allow any conclusions to be drawn No 
-neral symptoms occurred in any of the cases and the symptoms 
of none of the patients with Reiter’s disease were aggrava e 


discussion on the etiology and pathogenesis 


As seen from above, Reiter's syndrome is not only a disease 
of the male; it may occur also in women and in small children. 
The histories of the patients and the objective findings did not 
disclose any other disease — with the exception of dysentery . 
or any other factor sufficiently marked to be considered of actio- 
logical importance. 

In the series studied a Flexner dysentery preceded Reiter’s 
disease in 96.4 per cent of the cases. Besides, it is probable that 
there had been a dysentery in those cases (3.6 per cent), too, in 
which there was no diarrhoea, as it seems vary unlikely, that 
persons living in the same tent or room with dysenteric patients 
should have escaped infection. On the other hand, the present 
series of cases has shown that Reiter’s disease may develop after 
a quite mild dysentery. The assumption thus scorns justifiable 
that the disease may appear also in cases where the patient has 
contracted the infection but has not had the clinical symptoms 
of dysentery. This opinion appears all the more ju.stificd, as we 
know from the investigations of Holsti (1926), etc., that inflam- 
matory processes may occur in the digestive , tract even in the 
absence of subjective and clinically recognizable findings. 


As already stated (p. 32), other diseases besides dysentery 
have been regarded as causative factors of Reiter’s disease, c.p. 
other enteritic infections, gonorrhceal or non-specific urethritis, 
infections of the upper respiratory tract and of the teeth, condi- 
tions of general sepsis, furuncles. This series and experience 
obtained in Finland do not, however, support these assumptions 
as Reiter’s syndrome has not been noted in connection with those’ 
iseases although their incidence was markedly increased during 
col Particular as regards a gonorrhceal mtiology, the 

onsistenUy negative results obtained in the bacteriological and 
rological studies do not support it. 
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It is natural that when the initial symptom of Reiter’s syndrome 
is urethritis, the former is easily considered the consequence of 
the latter. In this series the syndrome set in with urethritis in 
23.9 per cent, with joint symptoms in 23.3 per cent, with ocular 
symptoms in 21,9 per cent, and in the remaining cases with 
various combinations of these symptoms fCf. p. 43). Hence, it 
appears that urethritis should not be looked upon as an mtiological 
disease even in the cases where it is the initial symptom, but as 
due to the same cause as the’ other symptoms of the triad. 

In recent times the question of virus causation has also aroused 
interest (Cf. p. 35). If Reiter’s syndrome, however, were a virus 
disease sui generis one would expect it to occur more ofteh with- 
out a previous dysentery. Accordingly, it seems probable that a 
virus causation would only be possible in the presence of dysen- 
teric infection. 

The present material does not entirely exclude the possibility 
that Reiter’s disease may be caused by pleuropneumonia-like 
organisms (Cf. p. 34). Here, however, the same applies as was 
stated regarding the possibility of virus causation. The spiro- 
chaste found by Reiter (1916) seems hardly to have any setiological 
significance (Cf. p, 33). In addition, in his case the onset of the 
syndrome had been preceded by bloody diarrhcea and, conse- 
quently, dysentery as a cause cannot be ruled out. 

What has been said above seems to justify the conclusion that 
the cases designated in the literature as post-dysenteric arthritis, 
Reiter’s disease or syndrome, arthritis enterica, etc., are all one 
and the same disease and occur after dysentery infection. 

The present series throws no light on the pathogenesis of Reiter’s 
disease. It is only possible to state that a small number of patients 
with Flexner’s dysentery (0.20 per cent) contracted Reiters dis- 
ease which, again, in the majority of cases set in at a time when 
different immunizing processes against the former disease are 
known to occur in the organism. The primary question is why 
does a dysenteric infection cause Reiter’s disease in so few 
patients? Is this due to the dysentery bacillus or to the patients 
themselves? The former is possible if the strains of dysentery 
bacilli causing Reiter’s disease differ from other strains in having 
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a capacity for producing toxin with a tendency to injure the tis- 
sues involved in Reiter’s disease. Biochemical and serological 
studies for the purpose of clarifying this question have not been 
carried out. A second hypothesis, viz. that the patients who con- 
tract Reiter’s disease react differently to the dysenteric infection 
than do those who do not contract' Reiter’s disease, is also pos- 
sible. If so, there may be a question of an altered reaction, for 
instance allergy or some other constitutional factor, a circum-- 
stance, which is supported by the familial disposition described 
on p. 89. Eosinophilia occurred in 33 per cent of the cases of this 
series. This may, of course, be a sign of an allergic reaction or 
state. As detailed biochemical and serological studies, however, 
as well as investigations of the allergic reaction have not been 
carried out it is impossible to draw any conclusions regarding- the 
pathogenesis of Reiter’s disease. On the other hand, it seems likely 
that its pathogenesis is similar to that of the arthritides occurring 
after different infectious diseases such a scarlatina, typhoid, febris 
undulans, etc. However, Reiter’s disease can be distinguished even 
on clinical grounds from these arthritides which in most cases 
have a known bacterial aetiology. This may speak in favour of 
Reiter’s syndrome being caused by the specific toxins of the 
dysentery bacillus. 

On the basis of this series Reiter's syndrome thus seems to 
occur only after dysenterxj, and the dxjsentery baciUus seems to 
he the causative factor also An such cases in lohich no dysenteric 
mfection can he demonstrated by clinical means. 



SUMMARY 


The present series comprises 344 cases of Reiter’s disease which 
occurred in Finland during the years 1943—1946. The majority 
of the cases originated in a widespread epidemic of Flexner’s dy- 
sentery on the Karelian Isthmus during the war operations’ in the 
summer of 1944, Of the patients 10 per cent were women and the 
youngest a boy of two years. 

In about 70 per cent of the cases the complete triad (articular, 
ocular, and urethral manifestations) was present, about 25 per 
cent showed two of the essential symptoms, and 5 per cent only 
one of them. 

Articular manifestations were observed in 325 cases (97.3 per 
cent), of which 316 (97.2 per cent) were polyarthritic and only 
nine cases (2.8 per cent) monarthritic. The joints of the lower 
extremities were more frequently affected than those of the upper 
extremities or the vertebral column — the knee joint most fre- 
quently, and the ankle next. Besides the joints, the muscles and 
tendons were also sometimes involved. 

Eye affections occurred in 89 per cent of the cases. They set in 
with conjunctivitis, iritis (22 cases) and keratitis (27 cases) ap- 
pearing later. The conjunctivitis was characterized by a deep 
cranberry red colour and a velvety surface. 

The urogenital organs were involved in 79.3 per cent, ureth- 
ritis being the most common manifestation (c. 90 per cent). 
Cystitis occurred in 22 cases, in 10 of these unaccompanied by 
urethritis. Nephropathy was noted in nine patients. In six of 
them it appeared in the form of a mild symptomatic nephrosis, 
two patients developed pyelonephritis and one nephritis. Penile 
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lesions were present in 87 cases (26 per cent), in 10 unattended 
by utethritis. The testes and epididymis were affected in 11 cases, 
in six of them there was only testicular pain and . tenderness 
without noticeable swelling, but in three there developed, a uni- ■ 
lateral orchitis and epididymitis leading to swelling and indura- 
tion; in one a bilateral epididymitis, and in one a unilateral 
orchitis^ . , 

Dry circumscribed pleurisy was definitely diagnosed in 26 cases 
(7.8 per cent), and this diagnosis seemed very probable in 48 
other cases. 

Carditis was noted in 23 cases; in four there were symptoms 
and signs of myo- and pericarditis, in 16 only myocardial, and in 
three only pericardial evidence. 

■ Less common findings were stomatitis and rupia. In one man 
a bilateral mastitis developed and lasted for four months. 

Fever was noted in 81.3 per cent of the patients; in 13.4 per cent 
the axillary temperature was over 39'^C. (ad 40.2°C.). The dura- 
tion of the fever varied from one day (12.4 per cent) to half a 

year. In 77 per cent it subsided, however, during the first to 
third week. 

® P'*'' ‘he eeses 
mm ) a increased (ad 143 
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weeks to five months, the urethritis one day to nine months 
(87 per cent recovered in one to four weeks), the cystitis one 
week to nine months, the orchitis one week to two months, the 
epididymitis three to nine months, and the penile lesions one 
week to seven months. The cases of carditis redovered in three 
to nine months. 

Recurrence of the ocular lesions occurred in 50 cases, of ureth- 
ritis in six, and of arthritis in 10 cases. The asymptomatic in- 
tervals varied from five days to 20 months. 

On the basis of the present series it can be stated that the 
prognosis in Reiter’s disease is good, also as regards the anatomi- 
cal and functional recovery of the various organs. 

None of the treatments used, viz. medication (salicylates, 
pyramidon, aspirin, salvarsan, sulphonamides, etc.), fever therapy 
(pyrisan), and radiation (Roentgen, short waves), seemed to bring 
about a rapid general recovery. On the contrary, the disease 
seemed to have a self-limited course. 

There was a previous Flexner’s dysentery in 96.4 per cent of 
the cases, 2/3 contracting Reiter’s syndrome within 11 to 30 days 
from the onset of the dysentery. 

Blood Wassermann and Kahn reactions and the gono-reaction 
were negative. Serum agglutination tests for typhoid, paratyphoid, 
typhus, and B. abortus Bang gave a negative result. On the other 
hand, 61 out of 132 examined sera agglutinated a Flexner A+D + 
WX suspension in titres of 1 : 80 — 1 : 640. 

Bacterial cultures and dark field examinations of stools, urine, 
blood, and inflammatory discharge were also negative. In only 
five cases did the stool cultures grow the Flexner bacillus. 

On the basis of this material Reiter's disease seems to occur 
only after dysenteric infection. 
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Appendix 2. 


MAP 


(Kokko 1945) 



The regional distribution of the cases of dysentery applying 
for medical treatment during 10 days (August 10 — 20, 1944) when 
the Flexner epidemic was at its peak on the Karelian Isthmus 
and of all cases of Reiter’s disease occurring there during the 
whole epidemic. Each black point represents about five cases of 
dysentery, while each red point denotes one case of Reiter’s 
disease. 

The Russian attack launched on June 9, 1944 with superior force on 
the Karelian Isthmus stopped after 2 weeks and our front was stabilized 
in the main at the line; the west and north sides of Viipuri Ayrapaa 
Vuoksi — Ladoga; the front remained there — except for small local 
variations — till the end of the war. 
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To his disciples of past years. Professor E. Meulengracht’s 
sixtieth birthday on April 7th, 1947, appeared to be a natural 
occasion for doing honour' to their master through the medium 
of a commemorative publication. A number of well-known 
foreign men of science expressed a wish to contribute to this 
publication, a most pleasing gesture, as it proves' that Professor 
Meulengracht’s importance to scientific research has spread far 
beyond Denmark’s boundaries. As I was the first assistant to 
work under him while he was physician-in-chief at Bispebjerg 
Hospital, I shall open this publication with these few words; 

If Professor Meulengraeht today is one of tlie most well- 
known representatives of Danish medical research, tire reasons 
are many. Above all, he is a worthy disciple of Knud Faber, and 
he has continued that sober judgment of the pathology and 
therapeutics of gastro-enteric diseases which was so cbaracleric- 
lic of Faber. Moreover, he has worked with haematology as a 
special subject and developed it considerably. His thesis for the 
doctorate in 1918 on chronic hereditary haemolytic icterus is 
still the classical monograph on that disease. His studies on 
pernicious anaemia have in many ways broken new ground for 
his epoch-making investigations into its nosology and therapeut- 
ics, and these must be regarded as his chief contribution to- 
wards scientific research, though he has played a . conspicuous 
pai-l in many other branches of medical sience. In all fields his 
success has been due to a rare ability for considering the pro- 
blems with an unbiassed mind, for cutting right through pre- 
judice and tradition and reaching his goal. Many of the facts 
which he established and which have made his name famous 
m medical science all over the world were actually very simple 
and plain as daylight , . . once they had been explained. The 
_ eulengracht diet for bleeding gastric ulcer, the Meulengraeht 
erns index, and his colitis treatment with very limited diet 

-a.npier„f 

IS, so ,s his description of inlermittem juvenile icterus. 



Inseparable from his ability to ^^e\v the problems with an 
open mind is Professor Meulengracht’s talent for organization. 
Thanlis to this faculty his hospital department has been a model 
for many others, and he has seen his methods of treatment 
adopted far and wide. What is more, in the difficult war years 
his talent for organization was also of great social importance, 
for Denmai'k availed herself of it in many ways. In his work 
for the Danish Anti-Cancer League, on the Nutrition Committee 
of the National Health Service, on the Copenhagen Hospitals 
Committee, etc. Professor Meulengrachl helped in a manner 
which undoubtedly facilitated and simplified the proceedings 
on essential points. 

At the hospital he has alwaj's had a flair for making work 
living and interesting to those under him- All his assistants 
throughout the years agree tliat their years of work at Bispe- 
bjerg Hospital were good, free and happy years to which they 
look back with pleasure. 

Tlie personal charm of manner of the leader of a big hospital 
department is an asset that cannot be underrated, and in Pro- 
fessor Meulengracht’s case it has contributed greatly towards 
frictionless relations between doctors, nurses and patients. These 
good relations have made the work of the department harmon- 
ious and fruitful, so that students too come there to listen to 
his inciting lectures and to be inspired by his positive clinical 
intuition. 


Erik Begtrup. 



From Blr,,el»er,j Homlal. Copenhagen. Be, mar,:. 

Medical Deparlmcnt D, 

,Phpe,c,an-,n-Ch,e,: M. D., 

Surgeon Dept. D., (Surgeon-in-Clncf. Prof. 


ON SPLENECTOMY 

WITH SPECIAL REFERENCE TO INDICATIONS 
An Exajninalion of 45 Splcncclomix.cd Palicnli: 

By 

H.Abrahamsen. M.D. and N.B.Krnnip. M. D. 


The indications as to splenectomy arc almost exclusively 
based upon clinical experience. The following conditions arc 
generally stated as rational indications as to splenectomy; 
Banti’s disease, liereditarj' hemolytic jaundice, essential llirom- 
bopenia, a few rarer affections in which the enlargement of the 
spleen will often afford the indication as to splenectomy 
(Gaucher’s disease, malaria, splenic cysts, tumours) and. lastly, 
traumatic conditions, such as splenic rupture or torsion (23, 21. 
31 , 37, 40 , 45). 

This, however, is by no means as rational as it sounds. 'I’lie 
diagnoses mentioned above arc not always sufficiently well- 
defined pathological entities, but often cover moi'c or loss vague 
collective notions. 


Examinations of splenectomized patients arc therefore still 
of importance (28), because it is necessary constantly to try to 
develop the empiric basis of the operation and, through the 
study of the primaiy diagnosis, the findings at operation and 
the postoperative course of the disease, to try to create a greater 
clearness m diagnostics andsafely with regard to indications ( 7 ). 

The uncertainly is especially conspicuous in the case of the 
diagnosis Banti’s disease, as there is a widespread tendenev to 
lagnosc cases ol undefinaWe spIcnonKgah' as llanli's disease. 
(.7, 8). In cases of licmolylir, jaundice llie unccrl.ainlv is also oficn 
considcraHe During rcccnl ycai-s in particular the solilarc and 
the so-called acquired casus have l«n the sul,jcct for iu'icrcsl 
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al-Tnllr »a ihc 

qucihon of spleneclomy has not been finally settled as far as 

hoi’-^fn T Ihe following pages we shall 

theiefoie deal with these questions in detail. 

Ihc material consists of all the patients splenectomized in 

ic course of 20 years in the Surgical Deparlmenl D of Ihe 

Bispehjcrg HospUal, Copenhagen, the distribution being as 
follows ; 


(1) Banli s disease jg cases 

(2) Hemolytic jaundice 12 

(3) Tlirombopcnia csscnlialis C 

(4) Miscellaneous 4 

(5) Ruptura lienis 7 


Total 45 cases 


It is in itself interesting to see how a material of spleneclom- 
ized patients is distributed in this counlrj% as there are con- 
siderable geograpliical variations. 

Technique. — In removal of the spleen the procedure em- 
ployed in Department D has in most cases been an oblique 
section parallel to the left coslal margin, with complete or 
partial culling of the left rectus abdominis. Through this incis- 
ion the spleen is easily^ accessible, and a comparatively good 
view of its surroundings is also obtained, so that it has also 
been sufficiently ex])Oscd for loosening adhesions and for liga- 
tion of vessels. If, on the other hand, the stalk is short, in case 
the licno-renal ligament is short, and if the cauda pancreatis is 
l 5 dng close to the spleen, then it will be rather difficult to apply 
the forceps to the vessels anteriorly; it should then be preferred 
to incise the ligament from behind, after the spleen has been 
pulled toward the ventral aspect. The vessels will then have 
been exposed and can Itc readily ligated (15, 48). The ligation 
was made after incision of the licno-renal ligament in two such 
cases in this department and was then effected far more readily 
than in case the interference was made anteriorly. 

In cases with a vcjy large spleen, in which we must he pre- 
pai'cd to meet with extensive adliesions and in which the dia- 
phragm is not easily accessible by the abdominal route, a 
thoraco-abdominal incision may be involved (10). Under intra- 
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tracheal anaesthesia Carter makes an ohJiqiic incision from n 
point between the umbilicus and the cnsiform process, extend- 
ing upwards to the left to (he seventh and eighlli ribs as far 
as to the peritoneum and the pleura, both of which arc opened; 
the diaphragm is cut through from its insertion at the costal 
margin to the posterior end of the incision. After application of 
a retractor to the ribs an excellent view of the .spleen, its posi- 


tion and possible adhesions is obtained, thus rendering possible 
a ligation of the vessels under the com])lclc control of tfie eyes. 

In most cases the extirpation of the spleen takes place com- 
paratively easily, but if we have to do with larger vessels, 
which max’ readily rupture when Pean’s forceps or lig.atures arc 
applied, the difficulties may grow: in a coujile of such cases it 
pioved necessary to place small j)ortions of omentum round 
the vessels to prevent rupture. 


In three cases it was necessary to ajijily tamponade by means 
0 ilikuhcz’s bag because of hemorrhage from the cupola of 
the diaphragm, and in another three .-ases re-open, lion was 
pci formed because of postoperative hemorrhage. In one case 
the hemoiThage came from a large vessel (slijqiing of (he liga- 
tare - rupture?), i„ „,„cr eures from il'.e n.pol', 
diaphragm; m these two latter cases tamponade had to b,. 

SI, ':,: 7“ - - 

uice^. All the three patients rccnwM-ivi i >>•.. ' ^ 

postoperative hemorrhages there have no doul'l 

of cases which must be pul down In . 

case-records, wbicli arc of llm il • r porusal of n,e 

a few of the patients might 1,1 

transfusion therapy. Dit-ing'll 'IT 

^en.d any cases of 

've have two cases of M m* , ** ^'•'^l''I*‘i-formation, but 

them moreover combined llir'a 

the case of a 21 -year old ' •'^Ml'phrenie abscess, I| 

^0-.^^) in nan, i>s disease (d: 

copious hemorrhage from the dia, f ‘^"’f'ioyed because „f 
hag a considerable secretion of m '’f Hh' 

superyened. I„ .si oM ill"?"'* hnn.a- 

died two months after the .• ^ ''ansfusion the patient 

o • IS jj.mii s disease (Case 
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No. lo), a man, aged 55. wlio developed pneumonia after 

he operation and died a few days after the operation. Post- 
mortem examination moreover disclosed thrombosis of the vena 
portae. 

Lastly, it may he mentioned that the question of accessory 
.spleens may become of interest in cases of hemolytic jaundice 
or Ihrombopenia because such accessor}'^ spleens undoubtedly 
will have to be removed if the patients are to recover (12). The 
number of accessory spleens may vary' from 1 lo 10; they are 
most frequently situated in the vicinity of the stalk of the spleen 
and the cauda pancrcatis, but may also be found farther off 
near the omentum or the mesenleiy’, or even so far removed as 
at the left adnexa. 

In the following each group will be gone Ibrough separately. 

I. "Banti's Disease”. 

Introdnclion. — It may be reasonable here briefly to account 
for the position of the problem Banti's disease. As yet it has 
not been fully agreed what is covered by the diagnosis Banti’s 
disease, or even whether it actually exists as a disease sui 
generis in spile of the fact that an enormous literature on the 
subject has been published (36), It is a peculiar fact that never- 
theless the diagnosis Banti’s disease is still being employed in 
almost all countries, and has been able stubbornly lo persist, 
although Banti's publications arc now more than Half a century’ 
old (3, 4, 5), This is partly due lo the fact that by means of his 
way of publishing, Banti soon managed lo bring his views to 
bear far and wide and, partly, that his description of the dis- 
ease and his view of the syndrome still fill in a relative vacuum 
in pathology' in so far as the ideas of certain forms of spleno- 
megaly are extremely vague and ill-defined. 

Banli described the disease as primary splenomegaly with 
progi’essive, indurating connective tissue proliferation (fibro- 
adenia licnis). This was followed by anemia owing to reduced 
formation of blood, and finally a liver cirrhosis of the Laennec- 
lypc developed. Banti imagined a toxic or infectious noxa as 
the cause but otherwise stressed the apparently negative eti- 
ology, as he did not include cases of known etiology, such as 
syphilis or malaria, in the syndrome. In histological examina- 
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lions he helieved lo lie aWe 10 dislinguish Ihc change of Ihc 
pll I- m n present in liver cirrhosis, i.nl not rom he 
Inges occurring in porlal sclemsis. He stressed the tael tha 
the disease always sets on with Inmour of the sp een w . tout 
liver cirrhosis and thus cannot J)e distinguished fioni splcnu- 
anemia which is only a veiy' vague concept (21). 

It is generally agreed that the syndrome cannot he accepted 
in this form described by Banli as a primary affection of the 
.splenic vessels on a toxic-infectious basis and that it hardly 
exists, at any rale in our latitudes (34). Nor do the histological 
changes in the spleen appear to he so characteristic as lo afford 
a basis of the diagnosis and to be decisive (11). Especially with 
regard lo the latter point there arc numerous examinations and 
communications, hut the conclusion must he the one already 
mentioned and, consequently, it will hardly he po.ssihlc oven 
through the most thorough histological examinations to decide 
whether it will he justified to maintain tin's concept. 

During recent years, and in particular according to American 
views, a vciy great importance is now allaclied lo the portal 
stasis as an etiological factor in the occurrence of .sjilcimmegnly. 
(30, 39, 42, 47, 48, 50). Such a porlal stasis may he due lo inira- 
hepatic causes, such as liver cirrhosis. A liver cirrhosis that i.s 
not diagnosed is doubtless in most cases the actual cause of 
splenomegaly of apparently unknown origin (fibrosis hepato- 
lienalis) which is far loo often termed Banli’s disease. In ])ar- 
licular it holds good that liver ciirhosis in children and in the 
young is almost always termed Banli’s disease (IM). 7'he portal 
stasis may also he due lo extrahcpalic causes, such as fibrosis 
or sclerosis of the vena portae or llie vena licnalis. 

Other causes of .splenomegaly which may he extrcniclv dif- 
ficult to differentiate are chronic infections (tuberculosis ma- 
laria, sj^plnlis), reliculo-endolheliosis. lymphogranulomatosis. 

“y •■’"‘i Gaucltcf’., tlisraso. It will gciimllv bo loss 

boprat o.«o„liai 

sittitw wbirb 
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U.e portal .system, or specific disorders, cannol be demonstrated. 

rrr ’ ^ T 1- connection with the great 

differenljnl diagnostic difficulties causes the diagnosis Banti’s 

disease to remain so tough-lived in spile of the fact that it 
cannol be identified with Banti’s description of the disease. 

With regard to the effect of splenectomy, experience seems 
to show that in cases with progressive changes of the liver such 
a.s, for example, a Lacnncc-ciiThosis or stenosis of the vena 


portae, splenectomy is generally without any beneficial effect 
and will often he directly contra-indicated, hut in cases in 
which the cause of the splenomegaly is a thrombosis of the 
sjilcnic veins, or cannol he determined exactly (cryplogenelic 
.splenomegaly or h^'pcnsplenia as described above), the results of 
sjilencclom}' will generally he good. 


Wrilers’ Material: 
Case Records. 


(a) Alive and improved: 

Case ,Vo. 1. — Ca.se record No. 3200/43. A driver, aged 35 years. 
Ilcmatcmcsis .and mclacna 7 times in the course of 7 years. Swell- 
ing of Uic spleen, anemia, leukopenia with relative lymphocytosis 
and liirombopcnia were domonstralcd, nornml scdimenlalion rate; 
X-raying of stomach and duodenum; Nothing abnormal. Splcn- 
cclomu on Sept. 17lh, 1943. Liver normal. Microscopical examin- 
ation of the spleen: Trabeculae coarse, lymph nodes small and few, 
marked increase of collagcnic tissue of the pulpa. Aftcr-examinalion 
4 years after operation: Mclaena once, a few month after operation; 
since then complete well-being. (Case previously reported by 
Darlcls, G.) 


Case Ko. 2. — Case record No. 1942/42. A joiner, aged 36 years. 
Hemalemcsis and mclacna repeatedly for 7 years. Considerable 
swelJing of the .spleen and anemia were demonstrated. X-raying of 
slomnch and duodenum: Nothing abnormal. Splencclotny on June 
1st 1942. The liver of a somewhat greyish colour. Jlicroscopical 
examination of the spleen: Marked, fibrous, sclerosing chants 
Afler-cxaminalion 5 years after operation: Complete well-being 

since the operation. 

Case No. .?. - Case record No. 3929/43. A woman, aged 62 years 
married to a coal merchant. Fatigue, poor appetite and loss of 
weight throughout several years. Anemia (Hb. 42 
swelling of the spleen, higiily increased f 

mm/l hour). Takata-Ara lest -f+. Sternal puncture showed m 



15 


puJpn! Jf(er-c™mi™(fo„ J yenr., .-.flcr opcral.on: Con.pldc vvdl- 
being since the opcralion. 

(b) Alive, unchanged: 

Case No. //. - Case record No. 33G4/.15. A boy, aged 0 yc.ar.s, ilie 
son of a head-clerk. Always ailing, not thriving well. Swelling of 
the spleen, slight anemia and some degree of retardation were 
demonstrated. Nothing abnormal in the remaining cxainmalion. On 
Oct. ISlIi, 1945, splenectomy was decided on, ns medical treatment 
proved to be quite ineffective. State of liver not mentioned. Micro- 
scopical examination of the spleen: Stasis, otherwise nothing ah- 
normal. After-examination 2 years after operation; (.ondition com- 
pletely unchanged since the ojieration. 


(c) Not tracked domri; 

Case No. 5. — Case record 2377/39. A hoy. aged 4 years, the son 
of a managing director. From his earliest boyhood he has Jiad a 
severe anemia which is refractory to iron treatment. Anemia (III). 
37 per cent., r.b.c. 1.51 mill.) and .slightly increased sedimentation 
rale (35 min/1 hour) were demonstrated. Sternal puncture revealed 
inhibition of the hone marrow. No swelling of the spleen. As medi- 
cal treatment proved to he completely ineffective, and as the dis- 
order was considered to be “an.Tmia .splenica", it was decided to 
attempt splenectomy on Aug. 23th, 1939. .State of liver not men- 
tioned. Microscopical examination of (lie spleen: Nothing abnormal. 
Aflcr-cxaminalion: Tlic patient could not he tracked down (is 
resident in Iceland). 


(d) Dead at time of aftcr-examinnlion: 

Case No. (!. — Case record No. 2900/32. A hoy, aged 4 vears. the 
son of a civil engineer. Coiiious hemalemesis twice in the course 
of 0 monlh-s. A very considerable swelling of (lie spleen was demon- 
strated Sp/cncc/omiy on Nov. Sfdh, 1932. Liver of norma! api.ear- 
ancc. Microscopical examination of the spleen: Considerable hvper- 

forMil u," . lil'n-'K tons- 

SLT , llranvo.l ImnnlTOiosis n tvy inmilhs 

al on ■cSj r.’ ■’“'■"'”>'■'1.. .■xo,„i„. 

auon rc\ealcd liver cirrhosis and nephrolithiasis. 

ins or 1I.C ih.„ "Srr 7 ": 

28III, W2S. JJvcr Mrophic slinfi/coS ot ', ' 

1 V., snagrctncd, of firm consistency, with 
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ibroiis coatings. Microscopical examination of the spleen- Marked 
n ! proliferation xvith hyalin degeneration. The xes- 

IGlh 19'>q follicles. After-examinaiion: Died on Jan. 

IGlh, 19.,9 Post-mortem examination: Status post splenectomiam 
cirrhosis hepatis, perihepatitis hyalinofibrosa, ascites, plenritis 
exsudativa sin., thrombosis v. cavae et hepaticae inf., nefrolithiasis 

SlUa 


Case No. S. — Case record No. 101/30. A driver, aged G3 years. 
Had for 6 months been suffering from fatigue, abdominal oppres- 
sion, poor appetite, loss of weight, melaena on several occasions. 
Swelling of the liver and very considerable swelling of the spleen, 
anemia (Hb. G1 per cent., r.b.c. 3.15 mill., w.b.c. 2150, differential 
count normal). Sedimentation rate 24 mm, normal icterus index 
(Mculengracht) ; X-raying of stomach and .intestines: Nothing ab- 
normal; sloth, pulm. mitral incompetence, temperature subfebrile. 
Splenectomy on Dec. 9th, 1929. State of liver not mentioned. Micro- 
scopical examination of the spleen; Hyperplasia of the reticulo- 
endothelial tissue; the trabeculae and the lymph nodes normal. 
The picture mostly resembles that of a chronic infection with 
hyperplasia of the spleen. After-examination: Died on April 10th, 
1930. Post-mortem examination: Endocarditis acuta in chronica 
valvulae mitralis, splcncctomia antea. (Case previously reported by 
Bartels, G.) 


Case No. 9. — Case record No. 2462/36. A man, aged 20 years, 
employed as a corresponding clerk. Repeated hematemesis and me- 
lacna, pain in right side of the abdomen for 1 year. Swelling of 
the spleen, leukopenia and thrombopenia were demonstrated. Nor- 
mal sedimentation rate. X-raying of stomach and duodenum: Noth- 
ing abnormal. Splenectomy on Sept. 15th, 1936. The liver displayed 
nothing abnormal. Jlicroscopical examination of the spleen: No 
fibro-adenia but some hyperplasia of the reticulo-endothelial tis- 
sue. After-examination: Repeated hematemeses during the years 
following the operation. Died on April 4th, 1939: suicide. No post- 
mortem examination. 


Case No. 10. — Case record No. 2913/38. A shoemaker, aged 43 
years. Repeated hematemeses for some months. A very consider- 
able swelling of the spleen was demonstrated. X-raying of stomach 
and duodenum: Nothing abnormal. Splenectomy on Feb. 16th, 1938. 
The liver was small, cirrhotic and firm. Microscopical examination 
of the spleen: Trabeculae and capsule sclerosed, with considerable 
periarterial fibrosis. Few follicles. After-examination: In course 
of the year after the operation a considerable ascites dovolop d. 
Died on March 19th, 1939. Diagnosis on certificate of death, x . 
Banti, coma hcpaticum. — No post-mortem examination. 
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rase .Vo n. - Case record No. 2601/37. A boy, aged \ years. 
M ^ Sn of an unmarried u’oman. Repeaied licmalemcscs for 1 

n. .pice„ s..^. « 

were demonstrated. Splcneciomy on Ocl. IClh 193/. l.ncr oi n 
mal appearance, consistency and colour. Micro-scojiical CNnmin- 
ation of the spleen: The pulpa is the scat of considerable changes 
Jith marked ackrosis and liyalinircd IhickcniilB of Ihc conncclnk 
tissue around tlie arteries. The sinus has • ‘''"'"""n " 

cells normal. After-examination: Died on Sept, -filh, 
gnosis on certificate of death; Hasinatcincsi.s m. g.. Mb. Hanli. 
splenectomiae seg. No posl-niorlcm examination. 


Case No. 12. — Case record No. 2075/38. A hoof and shoe worker, 
aged 59. For about 4 months lie bad bad abdominal pain, loss of 
weight, sluggish bo^Ycls. It was believed that a considerable swell- 
ing of the spleen could he palpated and tbal it must be a case 
of reticulo-endotheliosis or of Banli’s disease. Splenectomy on 
July 5th, 1938. No abdominal tumour is found at the opcralinu. 
Microscopical examination of the spleen: Apart from stasis, 
nothing abnormal. Course: Ascites developed, the patient was 
sinking and died on Nov. Gib, 1938. Post-mortem c.vnminafion 
revealed a cancer caiulac pancrcalis, metastasis nd liepar. 


(e) Died soon after operation: 

Case No. 13. • — Case record No. 838/37. A woman, aged C3 years, 
married to a tram-driver. Increasing oedemata and ascites for 
6 months. Distinct venous markings on the abdomen. The spleen 
extended 10 cm. below the costal margin; anemia and leukopenia. 
Splenectomy on April 7lb, 1937. State of liver not mentioned. Mi- 
croscopical examination of the .spleen: The pulpa highly con- 
gested. On the whole, a greatly increased number of cells, in 
particular of reticulum cells. No .scIero.sing. No increase of con- 
nective tissue. Microscopical diagnosis: Hyperplasia suhcbronica 

d.vT operation and 

died on April lOtb, 1937. Post-mortem examination: Hepatitis 

chron. m.g. (Microscopical examination: The parenehvnvi de- 

eencrated. ,hu „n,c,„rc Wurml hy of uUnZ/uru.,;!;;: 

f irregular Width, with round-cell infiltration and iiemorrlnues 
-puruhug ,hc lobuH), ,„k„ec,„„hu„ .,c„„ duBou/n!./: 

ugSl/'v;/,'/ h.„m“ .d 

years, ycry u,.arked .ssvc'llinc®", """ 

leukopenia lluo.nbopcuia ,vcrc de mo" sirlf Tp 
was cons dered indieaiivfs rNf «'-mon.sii.iied. ihc nnem a 

-V. Siorna, purr'lot/rrXh.^hv^^^ "" — 

ECntiv McHieiiRiiichi 2 ' ' ‘'MHJphisia of the 
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abnormal. Splenectomy on Jan. 3rd, 
State of liver not mentioned. Microscopical examination of 
the spleen showed a thickened capsule, few follicles, some pro- 
liferation of the fibrous parts. Course: The patient was sinking, 
developed hematemeses and died on March 4th, 1942. Post- mortem 
examination: Abcessus subphrenicus sin., thrombosis v. portae, 
varices oesophagi, splenectomiae seq. (No signs of liver cirrhosis). 


Case No. 15. — Case record No. 2319/31. A driver, aged 55 years. 
Anemia for about 1 year (Hb. 57 per cent., r.b.c. 3.48 mill, w.b.c. 
16,500, differential count normal, blood platelets 500,000), Fur- 
ther, considerable swelling of the spleen and ascites. Splenectomy 
on Oct. 20th, 1931. State of liver not mentioned. Microscopical 
examination of the spleen: Leukemia myeloides. Course: Was 
sinking gradually and died on Oct. 29th, 1931. Post-mortem ex- 
amination: Leiikajmia myeloides. 


Case No. 16. — Case record No. 322/28. A dairyman, aged 52 
j’cars. Fatigue and increasing ascites for about 1 year. Wasser- 
mann’s test was positive and there was a slightly increased ict- 
erus index and anemia (icterus index (Menlengracht) 15, Hb. 08 
per cent., r.b.c. 3.32 mill, w.b.c. 2000, blood platelets 74,000). 
Splenectomy on Feb. 14th, 1928. Liver small, firm, lobate, with 
numerous adhesions. Microscopical examination of the spleen; 
The organ displayed dissemination with numerous nodes, varying 
in size from that of peas to that of plums, and proving to be 
gummata. Course: The patient was sinking rapidly and died on 
Feb. 18th, 1928. Post-mortem examination: Hepar lobatnm, arterio- 
sclerosis. 

Epicrisi.<;: Out of regard to space, the case records are re- 
ported as briefly as possible, and the rule is that only positive 
findings of direct importance are included. 16 patients in all 
(8 men, 3 women and 5 children) have been splenectomized on 
the supposition that they were cases of Banti s disease. One 
patient could not be identified (Case No. 5). When after-ex- 
amination took place, only 4 out of the remaining 15 patients 
were alive. 3 out of these 4 patients had materially improved 
(Case Nos. 1, 2 and 3), the condition being unchanged in one 
patient (Case No. 4). 7 out of the remaining 11 patients died 
from 3 months to 2% years after the operation, and 4 died imme- 
diately after the operation. Considered as a whole, the results 
of the splenectomies in this group of patients have not been 
exactly encouraging and they call directly for a closer analysis 
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and crilical .eview ot Iho diagnoses on Ihc basis or tbe con- 

The Ihrec cases llial iininoved maleiially atier 
splenecloniy seem lo have been of llie group in wliich die cause 
of the splenomegalv cannot will] cerlanily be ascertained and 
may be eilber tlirombosis of the s]>lcnic veins or cryplogcnchc 
splenomegaly (hypersplenia). II is worlli noting that, clinically. 
Case No. 3 displayed syinploms of liver cirrhosis (increased 
sedimentation rale, positive Tnknln-Arn reaction, no liver ti.ssnc 
on biopsy) but still improved considerably after tlic ojicralion. 
It may be seen that, even in tlie presence of liver cirrhosis, a 
considerable improvement may occur, at any lalc foi sonic 
time, and this fact contributes towards rendering the question 
of indications so extremely difficult. 

In Case No. 4 the retardation, which was considered lo he 
splenogcnic, was the main indication as lo splenectomy hut 
this was without any beneficial effect, and the retardation niusl 
have been of another causation. 


Case No. 5 cannot be more closely cslimalcd. 

Nos. 6 and 7 were cases of liver cirrhosis in cliildrcn, which, 
as previously mentioned, are very often misjudged as Itanli's 
disease. In both cases the result of sjilciioclomy was liad. 

Nos. 9, 10, 11 and 13 were in all jirobahilily al.so cases of 
liver cirrhosis. The fact that the appearance of the liver in 
Nos. 9 and 11 was described ns norma] at the laparotomy docs 
not preclude this view. 

In Case No. 14 .splenomegaly may po.s.sililv have Iiecn caused 
by thiombosis of the v, portae, but (lie case cannot be moi'e 
closely estimated as the patient died of a complication to the 
operation. 


Lastly, Nos. 8, 12, 15 and IG arc cases constituting a group of 
their own, the splenomegaly having been of quite a different 
causation m these cases, respectively endocarditis lentn. can- 
cer, leukosis and syphilis. 

Summarizing, a revisioj, of 11, c diagnoses on Ihe 
pos.-morlem findings and aflcr-cxa„,i„;,i„n shosvs L tXw 

trLlyS -- »i>ioncc,„n.izod 

disease:- P'chire rcscjubliug Panli's 


2 * 
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Six were cases of liver cirrhosis of such a nature that the 
splenectomy was ineffective (including two children) (Nos. 6 
i, 9, 10, 11 and 13). 

Tliree, possibly four, were cases of thrombosis of the splenic 
veins, possibly cryptogenic splenomegaly with little or no liver 
cirrhosis. Three of the patients in this group have improved 
materially after splenectomy, one died of a complication to the 
operation (Nos. 1, 2, 3 and 14). 

Five were cases of quite a different nature (retardation of 
unknown causation, endocai'ditis lenta, cancer, leukosis, sy- 
philis, respectively Nos. 4, 8, 12, 15 and 16); splenectomy was 
ineffective or directly harmful in these cases. 

One case could not be tracked down. 

The conclusion of tliese deliberations and examinations must 
be that it would be most expedient not to use the diagnosis 
Banti’s disease in clinical work at all. This diagnosis is a col- 
lective concept which, under practical conditions, proves to 
conceal important differential diagnostic problems and thus con- 
tributes towai’ds obscuring the indications as to splenectomy. 

In cases of splenomegalj% with or without anemia, the prim- 
ary task, which requires much of the medical man, must be 
an attempt at revealing whether there is any specific disorder 
underlying the splenomegaly (leukosis, non-leukemic myeloid 
splenomegaly, lymphogranulomatosis, . reticulo-endolheliosis, 
Gaucher’s disease, tumour, tuberculosis, syphilis). If so, the dia- 
gnosis must be established accordingly, possibly with the addi- 
tion “cum splenomegalia”. Splenectomy will almost always be 
contra-indicated. 

The next step must be to try by alt available means (func- 
tional tests, examination of the serum proteins, liver biopsy, 
possibly explorative laparotomy) to find out whether there is 
a liver cirrhosis and, if so, to ascertain its nature and degree. 
In such cases the diagnosis must be cirrhosis adding the sup- 
posed cause of the cirrhosis (hepalitidis seq., hepatitis alcohol- 
ica, thrombosis s. sclerosis v. portae). Splenectomy will almost 
always be contra-indicated, even if it cannot quite be denied 
that in certain cases with none too marked hepatic changes 
it may improve the condition for some time. 

The diagnosis thrombosis venae portae sive venae lienahs 
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„.iU often fte exlremcly diriknll nml vvid.mft '' 

rale, onlv l,c a xuppoeilion. If Ihe ll.iombos.s .s elneflj 
1 * nnfl if ihorc arc no hcnalic changes 


can, as a nne, uiii\ - 

localed in Hie splenic vein, and if there arc no hci 
of imporlancc, Ihen splcncclomy is wcll-indicalcd. 

Tins leaves a fironn in Nvhich il ^vill be nnpossible. even n 


riiis leaves a group m xmih-u j • • 

■ans of lapai-olomy, lo define the cause of Ihc splenomegaly. 

such cases Ihc diagnosis should he cryplogenclic .splcnoine- 


nieans 

In such cases Ihc o . rr 

galy or hyporsplcnia, possibly wilh the addilion ‘sine affec 

\ono hepatis" (Bar/els, G). Splenecloniy will he indicalcd as r 
allcmpl and will often bring about a striking imiirovcinenl. 

If. Hcnwhjiic Jniuulicc. 

hdrodudioiu — During recent years hemolytic jaundice has 
again been the subject for great, interest. As early as in the 
classical descriptions by Cluniffitnl, Widnl and Troisier (cit. J.'l), 
it was mentioned that both congenital and acquired cases of 
the disease occur. lu his well-known monograj)h (liMS) Meu- 
lengrachl (32), thorougbly examined 21 liercditarv familial cases 
and 7 isolated cases. Mctilcnffrochl mentions the jiossibilily that 
isolated cases m.ay he “i)rogcniloi-s~ and that acijuireil cases 
do not constitute a nosological entity Inil are due lo various 
morbid conditions, such ns pernicious anemia, the anemia of 
pregnancy, Danli’s disease, or are merely cryjilogcnelic. 'I'hese 
last-mentioned cases completely resemble the hercdilarv cases 
but are essentially different from tbcni, as they are caused hv 
exogenous factors and arc not hereditary. Danwshei; S: Svlnvinh 
(1940) (13), divide tlic liemolytic anemias into 1 congenital hc- 
molylic jaundice, which may he acute, suhacule or clironic. and 
2 acquired hemolytic jaundice, which may ho secondary nftm- 
infections or intoxications, symptomatic, e. g. in leukosis and 
lymphogranulomafo.sis, or of unknown etiologv wilh or with- 
out demonstrable beniolysins. The a<-quirod forms nmv also 
be acute, .subacute or chronic, and in certain cases rubninanl 
often assorailcd will, hcnogloliinmi.-i. Tlic nr.iu- l.on.olvli,. 
ma of infcclious origin desr, 11,0,1 l,y «- 

" ' , ™«>l'lololy by ,.,arlicr cnxes of ibr .u;. 

case bal have ),ccn picviously described. We do „„1 ii,|,.„d 
'«e lo de.a| w,ib ibe eliology in fuller dcluil, bul ft seems as i f 
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there is both an anomaly of ihe red blood corpuscles (sphero- 
cytosis, decreased resistance) and an increase of the splenic 
lunction (18). During recent yeai-s the interest has been focused 
in particular on the hemolysins that can be demonstrated in 
a number of cases (IG, 43), and it is possible that thorough sero- 
logical examinations maj'- reveal hemolysins in still more cases. 

hereas il is generall}' accepted that splenectomy is the only 
effective treatment in chronic hereditarj’ cases, this operation 
lias been warned against b}’ the surgeons in acute cases (crises) 
and non-liereditar}’ forms, in Avhicli treatment should consist 
in repeated transfusions (Greenwald, 17). This has been stressed 
in particular in acute cases of the so-called Lederer tj’pe. Doan 
(1940) (14), points out, however, that splenectomy is the proper 
therapy both in chronic, subacute and acute cases. 


Wrilers’ Material: 

Case Records. 

(1) Hereditary cases. 

(a) Subacute. 

Case iVo. f. — Case record No. 1314/34. A boy, aged 10 years. 
Typical hereditary case with symptoms for a few months. Splenec- 
tomij on J»Iay 1st, 1934. After-examination 13 years after opera- 
tion; Complete well-being. 


(b) Chronic. 

Case No. 2. — Case record No. 1397/38. A man, aged 42 years. 
Typical hereditary case with symptoms for about 20 years, in- 
cluding 4 severe crises. Splencclomij on May 16th, 1938. After- 
examination 9 years after operation; Complete well-being. 


Case No. 3. — Case record No. 811/30. A boy, aged 10 years. 
Typical hereditary case with symptoms from the age of 1 or 2 
years. Splenectomy on April 3rd, 1930. After-examination 17 years 
after operation; Complete well-being. 


Case No. 4. - Case record No. 164/28. A woman, aged 30 years. 
Typical licrcditary case with symptoms since girlhood. Splenec- 
tomy on Nov. 28th, 1927.' After-examination 20 years after opera- 
tion: Complete well-being. 

Case No. 5. - Case record No. 1080/33. A woman, aged 50 years. 
Typical hereditary case with symptoms for many years. Splenec- 
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\rorpii ‘JSiul 1933 Aflor 'examination 1 year after opera 
iomy on March tracked down 

lion: Complclc well-being. Patient could not bi 

since then, 

case no. C. - C« rcconl Xo. 1555/.11. 

Typical hereditary ease with symptoms for 10 >cai.s. ^ 

tomy on May 8th. 1911. Developed pneumonia and pericarditis 

after operation. Died on May 12lh, 19-M. 


(2) hoMctl cascu. 

(a) Acute. 

Case No. 7. — Case record No. 83t/-17. A man, aged 10 years. 
No similar cases in his family. Tlie on.sel of Ihc di.seasc was ipiitc 
acute with symploins resembling influciu.a, high fever, dcdolalion.s, 
artieular affections, followed by fatigue and anemia. 

Examination of the lilood: Icleru.s index (Menlengraeliti 
Hb. '11 per cent., r.b.c, 1.35 mill., w.b.c. differential count 

normal. Moderate anisocylosis, no spherocytosis, mean diameter 
of r.b.c. 7,G/<, reticulocytes 10 to M per cent., osmotic resislaiice: 
Incipient hemolysis 0.52 — complclc 0.31, 

During his .stay in hospital repeated severe crises, with sym- 
ptoms such as described, in each case with excellent but ipiite 
transient effect of transfusion, .\flcr .5 transfusions be was trans- 
ferred for sptenccloiny on Fch. 2lfh, 1917. Itccovered rpiickly 
after the operation; comiiletc well-being since then. Examination 
of llie blood siiows normal conditions. 


(b) Subacute. 

Case No. S. — Case record No. 1228/lG, A woman, aged 20 years. 
No similar cases in her family, -1 months before admission the 
disease set on acutely with fainting, fatigue, slight swelling of the 
•Spleen. 

Examination of the blood: lelerus index (Menlengraebl) 7, llh. 
4C per cent,, r.b.c, 2.10 mill,, w.b.c, .5.500, tJifferenti.'il count noruml, 
+ unripe r.b.c. blood platelets 2r)l,f|{)(t. retienloeyles 28 to 52 per 
cent, osmotic resistance: Incijiicnt hemolysis (l.Cd)' — eomidele'b 11 1 
Splenectomy on Dec. 27lh. }9;i.5. After-examination 12 years' 
after operation: Complete xvcll-heing. 

Case No. 9. — Case record No. r,28/-}2. A girl, aged .3‘i years \o 
similar cases in her family. Fo,- Uic last few months b'efore ml 
mss,on, faligue,!. swc.ni,.« „t ihc 

». in,. 

Mrra.ll, Moo, I j.lalclcls 2I.i,Onoi^clitrtoc',°’« p ',',',.''‘''''" 1 "''' 



«pcr,„io„: hrirair.rZvi! 'l"™'’'' 


ter, 
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(c) Chronic. 

Case No. 10. — Case record No. 3322/43. A woman, aged 69 years. 
No similar cases in her family. Increasing anemia during the last 
year, gradually jaundice, slight swelling of the spleen. 

Examination of the blood: Icterus index (Meulengracht) 16, Hb. 
38 per cent., r.b.c. 1.4 mill., w.b.c. 9,400, differential count normal, 
hlood platelets 396,000, osmotic resistance; Incipient hemolysis 
0.62 — complete 0. 38. 

Splenectomy on Oct. 9th, 1943. Died on June 10th, 1947, of can- 
cer renis c. metastas. 

Case No. 11. — Case record No. 1956/28. A boy, aged 6 years. 
No similar cases in bis family. For several years anemic, subic- 
teric with swelling of the spleen. 

Examination of the blood: Icterus index (Meulengracht) 22, Hb. 
49 per cent., r.b.c. 4.0 mill., w.b.c. 12,400, blood platelets 400,000, 
anisopoikilocytosis, numerous nuclear erythrocytes, osmotic resi- 
stance: Incipient hemolysis 0.66, complete 0.42. 

Splenectomy on Sept. 14th, 1928. Recovered completely after 
the operation. Died later after an accident. 

Case No. 12. — Case record No. 536/28. A woman, aged 26 years. 
No similar cases in her family. For 17 years periods with anemia 
and jaundice. 

Examination of the blood: Icterus index (Meulengracht) 13, Hb. 
60 per cent., r.b.c. 2.60 mill., w.b.c. 3600, differential count normal, 
blood platelets 223,000, osmotic resistance: Incipient hemolysis 
0.48 — complete 0.46. 

Splenectomy on Jan. 24tb, 1928. Pneumonia following operation. 
Later empyema. Died on March 17th, 1928. 

Epicrisis: 6 out of the 12 patients with hemolytic jaundice 
W'ere hereditary and the 6 others ^vere apparently isolated 
cases. 

One out of the 6 hereditary cases had only had symptoms 
for a few months. The remaining 5 were typical chronic cases. 
One of these patients (a woman, aged 50, chronic case) died 
of pneumonia and pericarditis soon after the operation. The 
result of operation was good in the other cases. 

One out of the 6 isolated cases was quite acute, two were 
suhacute (of a few months’ duration) and three were chronic. 
One of these patients (a woman, aged 26 years, chronic case) 
died of pneumonia and empyema soon aftep the operation. In 
the other patients the result of operation was good. 

The spleen was submitted to histological examination in all 
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the 12 cases. The examination revealed hyperplasia of reticu- 
lum cells, congestion and erylhrophagocylosis. 

Discussion: It has not been possible on the existing basis 
more exactly to classify the isolated cases reported above. Any 
connection between the hemolytic anemia in Case 10 and the 
renal cancer which caused the patient’s death 3 years later is 
hardly possible. 

Tlie cases include only one really acute case (No. 7). This 
one corresponds closely to those described as cases of Lcdciei 
anemia. Whenever employed during the crises, transfusion was 
also of quite an amazing effect but it was only transient, and 
splenectomj' was required on vital indication. The result was 
excellent and the operation saved the patient's life. Since then 
he has been in good health and fit for worlc. 

Apart from the operation mortality, the results of the splen- 
ectomies were on the whole excellent, irrespective of the nature 
of the cases. 

Conclusion: The results seem lb confinn the view that splen- 
ectomy is the therapy of choice in subacute and chronic cases, 
but the therapy of necessity in acute, critical cases {Doan, M). 

Il appears, however, from the literature that one or more 
transfusions will often be able to cure the patient in acquired 
cases of the disease (19, 41, 51). In isolated cases, transfusion 
should, therefore, always be energetically attempted before 
splenectomy is decided on. 

By means of serological examinations with a view to hemo- 
lysins we may probably in future be enabled to differentiate 
the individual cases more precisely, thus arriving at still more 
correct lines of treatment. 


III. Essential Thrombopenia. 

Inlrottuclim. - Since teeter (22). i,. 1010 reported the 
first case of splenectomy in essential Ihromliopcnia, large col- 

1926 (fO), Spcmc. 

result of '’“■'’'I puWisIled, showing good 

acme cases good in the 

lemmcu'iT'' ‘’T '‘'’'■"''""•sen and ilien- 

"sroehi (2), among others (19.30) who considered the risk in- 
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volved at operation as being not parlicularl}^ great and the 
results to be good at once, with increase in the number of 
blood platelets and shortening of tlie lime of bleeding. When 
viewed over a longer period, the results did have a therapeut- 
ical value but, nevertheless, were a little unsafe. The mode of 
action of the splenectomy is unknown but it cannot quite be 
disregarded that it may be the operation as such, and not the 
splenectomy in itself, that causes the patient’s condition to 
change. The indications as to splenectomy are frequent severe 
hemorrhages in chronic cases and fatal slates in acute cases. 
Heinild (1942) (20), pointed out the desirability of a rational 
classification of the Ihrombopenias as a basis of the estimation 
of the value of splenectomy. 


Writers’ Material: 

Case Records. 

Case Xo. 1. — Case record No. 1009/28. A woman, aged 22 years. 
Hemorrhagic diatiiesis (ccchymoscs, cpistaxis, menorrliagia) for 
several years. 

Examination of the blood; Icterus index (Meulcngracht) < 5, 
Hb. 79 per cent., r.b.c. 4.77 mil!., w.b.c. 4300, differential count 
normal, blood platelets 5000, time of bleeding > 15 minutes. 

Splenectomy on April 30tb, 1928. After-examination 19 years 
after operation: “Never before in so good health”. No tendency 
to hemorrhage. (Case previously reported by Ahraliamsen and 
Menlengracht (2). 

Case Xo. 2, — - Case record No. 1109/28. A woman, aged 24 years. 
Hemorrhagic diatiiesis for several years. Profuse hemorrhages 
from the nose, the gingiva, the intestines and the uterus; also, 
conjunctival sugillations. Examination of the blood: Icterus index 
(iMculengracht) < 5, Hb. 52 per cent., r.b.c. 3.10 mill., w.b.c. 5300, 
differential count normal. 

Splenectomy on April 3rd, 1928. After-examination 19 years after 
operation: Has been in good health since the operation. Still some 
tendencj' to epistaxis, but decreasing with advancing age. Had 
been in hospital in 1946 for a mild attack of thrombopenia. (Case 
previously reported by Abrahamsen and Menlengracht (2). 

Case No. 3. — Case record No. 1401/44. A woman, aged 17 years. 
A tendency to profuse metrorrhagia for a couple of years. No ten- 
dency to universal hemorrhage. 
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Bxamin»lion ol the blood: 

Hb. 60 per cent, r.b.c, 2.51 null.. «.b.c. 5 <00, difforcnti.al cot 
normal, blood platelets 6000, time of bleeding 4 minu cs. 

Splenectomy on April 19tb, 1944. Aflev-cxannnal.on 31^ >ea s 
after operation: Is feeling tired and indisposed, has anemia but no 
tendency to bleeding. 


Case No. 4. — Case record No. .857/32. A woman, aged 20 y^is. 
For some years a tendency to metrorrhagia and ccchymoses. Pro- 
fuse hemorrhages from the nose, the gingiva, the intestines and the 
uterus, with conjunctival sugillations and intracranial hemorrhage. 

Examination of the blood; Icterus index (Meuicngracht) < o, 
Hb. 45 per cent., r.b.c. 2.57 mill., w.h.c. 9500, differential count 
normal, blood platelets 21,000, lime of bleeding > 15 minutes. 

Splenectomy on iilarch 21st, 1932. Aftcr-cxaminnlion 10 days after 
operation: Well-being, no tendency to hemorrhage, blood jilalclcls 
476,000. Died on Oct. Mtb, 1914; cause of death unknown. 


Case No. 5. — Case record No, 4S9/3S, A girl, aged 8 years. Has 
been tired for 0 months, with .symptoms of Iicmorrhngic diathesis, 
(Ecchymoses, hemorrhages from mucous mcmiirancs, anemia). 
Examination of the blood: Hb, 18 per cent., r.b.c, 0.84 mill,, w.b.c, 
1530, differential count normal, blood plalelcts 13,000, time of 
bleeding S minutes. 

Splenectomy on Jan. 26th, 1938, After-examination: Complele 
recoverj’^ after operation. Died of pneumococcal meningitis on Dec. 
4fh, 1943. 


Case No. 6. — Case record No. 590/46, A woman, aged C3 years. 
Has been suffering from disorder of the heart (mitral disease) for 
several j''ears. A few weeks lieforc admission, inlense purpura he- 
morrhagica. 


Examination of the blood; Icterus index (Meulcngraclil) <5, 
Hh. 66 per cent., w.b.c. 7400, differential count normal, blood 
platelets 29,000, Because of violent bcinorrliagic diallicsis tran.s- 
ferred, on vital indication, for; 

Splenectomy on Oct. 29tb, 1945, Becovered soon after opcralion; 
number of blood platelets became normal. Died on Ocf. 301b, 194G. 
Disease of the heart. Hemal eine.sis. 


Epwrim: 6 rases of chimiic essenlial Ihrombonenia, all of 
Wd in Tr immclinlelv 

cause 12 

cause (12 years afler Ihe operalion), one of pneumococcal 



28 


meningitis (6 yem-s after the operation) and of disease of the 
heart and hematcmesis (1 year after the operation). 

Discussion; In all the 6 cases the condition changed medi- 
ately after the operation and none of the patients died then. 
One out of the 6 patients died later of hematcmesis; in the 
remaining number of cases the operation seems to have been 
successful also for a longer period. A rational etiological classi- 
Hcation of the cases is not possible on the hasis of the existing 
information. All the cases must be considered to be of the more 
chronic form, but a couple of the patients had so severe acute 
hemorrhages in the otherwise chronic course that splenectomy 
was performed on vital indication. There are two young women 
(Case Nos. 2 and 4) of this categor}’, who were admitted with 
profuse hemorrhages from the nose, the gingiva, the intestines 
and the uterus, with conjunctival sugillations and, in one of 
these patients, also with signs of intracranial hemorrhage, as 
she had rigidity of the neck, was somnolent and her spinal 
fluid contained red blood corpuscles; in both patients the hemo- 
globin percentage was about 50 and the number of blood 
platelets about 20,000. At that lime (1928, 1932)' it was con- 
sidered hopeless to operate on such cases (Gongres Francais de 
Chirurgie 1932, 1), By means of repeated blood transfusions 
before, during and after splenectomy (each patient having 3 
litres of blood) both patients were, however, saved. 

Conclusion: The results confirm what has been stated above 
that splenectomy is indicated in chronic cases of essential 
thrombopenia with severe hemorrhages but can only be per- 
formed under the shelter of transfusions. 

IV. Miscellaneous Cases. 

As mentioned in the introduction, there are a few rarer cases 
in which, as a rule, the enlargement proper of the spleen af- 
fords the indication as to splenectomy. 


Writers’ Mulerial; 

Cose Records. 

Case No 1. — Diagnosis: Gaucher’s disease. Case record No. 
2773/34. A man, aged 48 years. Chronic 

Admitted because of constantly increasing abdominal tumour. II 
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proved to be a swelling of the spleen of disabling size. Splenectomy 
on Sept. 29th, 1934. The spleen weighed 5 kilos. jMicroscopical 
e.xamination of the spleen: Splenomegaly (typus Gaucher). Aflcr- 
examination 13 years after operation: Apart from bronchitis and 
asthma, the patient was in good health, “never gives the splenic 
disorder a thought”. (Case previously reported by Meulcngracht 
(33). 


Case No. 2. — Diagnosis: Pick’s disease. Case records No. 833/29. 
A man, aged 48 years. Syphilis at the age of 21. A chronic alcoholic. 
Ascites of several j^ears’ standing. Splenectomy on June 8th, 1929. 
The spleen was found to he firmly surrounded by adhesions. The 
liver of normal appearance. Microscopical examination of the 
spleen: The spleen completely covered with white hyalino-fibrou.s 
coatings. Firm consistency. The capsule consists of connective 
tissue with collagcnic hyalinized fibres. Apart from slight chronic 
stasis, the splenic tissue proper displays nothing unqucstionablv 
abnormal. Microscopical diagnosis: Perisplenitis hyalino-fibrosa. 
After-examination: Persistent ascites after operation. Died on Aug. 
27th, 1930. Diagnosis on certificate of death: Mb. Pick. Varices 
oesophagi. No post-mortem examination. 


Case No. 3. — Diagnosis: Splenomegaly, malaria. Case record No. 
2766/87. A woman, aged 48 years. Malaria while in Italv 8 years 
before admission. During the last few years pain in the spleen and 
considerable swelling of tlie organ, gradually disabling her so that 
she ^^as transferred for Splenectomy on Oct. Doth, 1937. I'lic liver 
of natural appearance. Microscopical examination of the spleen' 
Increase of connective tissue, but otherwise nothing unquestio^iablv 

anT™orly In Still fatigued 

mu poorjj. in 1939 pernicious anemia was ascertained. 

because of abdominal pain operation for duodenal ulcer 

hut a spherical calcified* evst inV)”^ J’ovcalod no duodenal ulcer, 
25th, 1940. The spleen hid been^ra^/^' 

hard as stone and the size o^f •'* "‘"^ocular cyst, 

thick hard chalk plate. On one side Vf " 

found to contain a SHhin Hu^^^ aPPearance. The cyst was 


'0 opera, i„„, n.e TosLCive Zi? 

Pack's disease, malaria' and spk,*°cvsl"'‘“'' '’'’■''ose. 

~:CaseNo.,(Gaueher'sd-isenso)l,,ask^^^^^ 
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reported by I^Jcnlengrachl (33), who concluded that wc ought to 
advise splenectomy as soon as the swelling of the spleen begins 
to cause inconvenience, and not to wail too long, as the risk 
involved in the operation will then become considerably greater. 

Picks disease (chronic peritonitis with perihepatitis and 
perisplenitis) is generally no indication as to splenectomy^ and 
the attempt at alleviating the patient’s condition seems to have 
been unsuccessful also in the present case. Pathogenetically it 
will generally be a concrelio pericardii cum corde giving rise to a 
so-called pericarditic pseudocirrhosis of the liver. In most cases 
the etiology is quite uncertain. In suitable cases the most 
rational treatment will be cardiolysis. 

Cases of chronic malaria or sequelae of this disease are of ex- 
tremely’ rare occurrence in Denmark. The indication as to splen- 
ectomy is exclusively' mechanical inconvenience caused by’ the 
splenomegaly. 

Splenic cysts of a size giving i-ise to splenectomy are exceed- 
ingly rare. The case reported here is interesting in several 
respects: The patient was a man, aged 36 years, who had been 
hit by a football in the left side of the abdomen ten y’ears ago; 
he had intense pain, fainted and was admitted to a provincial 
hospital; he was kept there for 18 days, had tenderness in the 
upper part of the abdomen, and W’as dischaiged in a stale of 
well-being. Soon after discharge dyspeptic symptoms super- 
vened, increasing as time went on. The patient also had pain 
in the epigastrium, without relation to the meals, however; but 
there was no vomiting or mclaena. He now had repeated courses 
of treatment for gastric ulcer, at home and in hospital, but with- 
out any’ effect. — After his admission to Department D.-, X-iay- 
ing revealed a spherical cy’stoid formation with distinct calci- 
fications in the marginal zone, occcupying the entire portion 
below the left diaphragm and pushing fonvard the stomach a 
little. Diagnosis: Calcified cyst. At operation a tumour, the size 
of a child’s head and hard as stone, was found at the seat of 
the spleen, being closely connected with the surrounding tissue, 
the liver, the diaphragm and the posterior abdominal wall. 
Loosening and ligating the vessels was easily done and the 
spleen was then removed. The postoperative course was normal. 
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II, e palieiil being discharged free from symptoms a forlniglil 
after Ihe Werference. „ i loi 

According to a statement in “General Surgery , 1946, a total 
of 148 cases of different types is said to have been published 
up to 1941. Tlie calcified cj'sls are of still rarer occuiTcnce; ac- 
cording to Snoke — also reported in “General Surgery 1946, — 
such calcium cj’sts arc said in 1945 to have been previously 
demonstrated onl}’^ 6 times. Ours was a case of so-callcd 
“spurious cyst” or blood cyst (21), with calcification caused by a 
trauma. — When by means of X-raying the presence of calcium 
shadows is ascertained below the left costal margin and in 
particular spherical shadows such as in our case — and when 
there has been a preceding trauma, then the diagnosis calcified 
cyst of the spleen is almost certain. 

Y. Rupture of the Spleen. 

7 patients were splcnectomized because of traumatic lesion of 
the spleen. 


Case Records. 

Case No, i. — Case record No. 030/41. A man, aged 21 years. 
Immediately before admission be was jammed by a crane. Rupture 
of spleen ascertained. Splenectomy on Feb. l.otlu 1941. Course un- 
complicated. 

Case No. 2. — Case record No. 731/41. A boy, aged 13 years. 
Shortly before admission fallen over a railing. Rupture of spleen 
ascertained. Splenectomy on Feb. 27tb, 1941. Course uncomplicated. 

Case No. 3. ~ Case record No. 1289/29. A boy, aged 9 vears. Was 
run over shortly before admission. Rupture of spleen ascertained. 
p enectomy on June 8tb, 1929. Course uncomplicated. 

Case No. 4. _ Case record No. 1981/34. A woman, aged 2,5 vears 
Was run over .mmediafely before admission. Ruptime of .snhen 
ascertained. Splenectomy on July 5th. 1934. Course uncomplicated. 

thX^f^e^S::irSen ^ On 

ture of spleen ascertained. Splenectomy on M.m-cb HUi 'l9 n'’ r 
uncomplicated. l^th, 1941, Cour.se 
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Case No. 6. ~ Case record No. 1716/33. A man, aged 52 yefe Was • 
run over immediately before admission. Signs of rupture •G^'''fpleen. 
Attempt at splenectomy on July lltli, 1933. Died in cour.^ ^oper- 
a ion. In addition to rupture of spleen, pulmonary rusv ' 3 with 
pneumothorax and numerous other contusions. Vjh-.f n 


Case No. 7. — Case record No. 2644/47. A woman, aged ^I'years. 
Had a motor-car accident a fortnight before admission. Dn day of 
admission suddenly signs of intra-abdominal hemorrhage ahd-rup- 
ture of spleen. Splenectomy on Aug. 4th, 1947. Well-being the first 
few days after operation. Died on Aug. 11th, 1947. Posl-rnorlehi 
examination: Thrombosis v. lienalis, eraboliae multiplices raini'in-. V 
trahepat. v. portae. Infarctus anaemici multiplices hepatis,' ffactura: 
costae IX -f X sin, ' ■ 


Discussion: The diagnosis of rupture of the spleen ;may cause 
difficulties, not only in cases with severe hemorrhages but also 
in case of a small hemorrhage which may be followed by the 
gradual formation of a “cyst” with calcium precipitation in the 
peripheral part. It should also be borne in mind that some of 
the symptoms of severe hemorrhage, e.g. tenderness, muscular 
defense, may well be completely absent in case of collapse, even 
if there is a large quantity of blood in the pei'itoneum. 

One out of the 7 patients with rupture of the spleen was ad- 
mitted in a desolate state (Case No. 6). The wheels of a lorry 
had crushed two of his ribs and his spleen; when admitted, he 
was unconscious and deathly pale, without palpable pulse. As 
he improved a little after blood transfusions, splenectomy was 
performed but he died immediately after the operation. 

Another of the case records may be mentioned in fuller detail 
(Case No. 7); it was the case of a woman, aged 41 years, who 
from July 20th to 29th was in a provincial hospital under the 
diagnosis fractura costarum, shock. She had a transfusion and 
was feeling fairly well w^hen discharged, still somewhat tense 
and distended in the abdomen until, on Aug. 4th, she suddenly 
became dizzy and was on the point of fainting. On admission 
she was pale, perspiring, somewhat distant, slightly cyanotic, 
and there was marked tenderness below both costal margins 
radiating into the left' flank, also slight defense in the left side 
of the abdomen, but no declivous dullness. She had a trans- 
fusion and, as the diagnosis rupture of the spleen was con- 
sidered probable, a laparotomy was made. Large amounts of 
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cloi's yv'h found in the peritoneum, there was a subserous 
the size of a hen's egg, on the surface of the spleen 
and ' ' renchyma contained several hematomata some of 
vhic' it hurst, opening on to the surface. Splenectomy: The 
course was completely satisfactory during the first 4 days; flatus 
was passed, and the bowels opened regularly. The abdomen 
remained soft, without any tenderness. The temperature daily 
about 38° C., pulse rate about 90. On the fifth day a sudden 
rise of temperature to 39° C., pulse rate 116 (shock?). In spite 
of transfusion and stimulants the patient died 7 days after the 
operation. The post-mortem examination showed the field of 
operation to he all right, but revealed thrombosis of the ligated 
vena lienalis. Liver necroses, the size of a palm, owing to em- 
bolic choking of branches of the portal vein. It is probable that 
(he emboli have become loosened on the fourth day and given 
rise to the peculiar picture. The case record will be discussed 
in full detail in a future publication. 

Summary. 


The indications as to splenectomy are still based almost ex- 
clusively on clinical experience. By way of contribution to the 
endeavours to create a greater clarity in diagnostics and safely 
with regard to indications, the patients splenectomized in the 
course of 20 yeais in the surgical department D of the Bispebierg 
Hospital, Copenhagen, totalling 45, were submitted to after- 
examination. When the patients are grouped according to the 
pnmarj' diagnoses, the folloxving classification is arrived at: — 

(1) “Banti’s disease” .... iG cases (5 children, 3 fem., 8 males) 

(2) Hemol. jaundice 12 u 

J aice.... 12 _ (4 children, 6 fem., 2 males) 

(3) Essent. thrombopenia 6 fi ^ e 

penia 0 _ (1 child, 5 fem., o males) 

(4) Miscellaneous ® 


(Gaucher’s disease, 
cyst etc.) 

(5) Splenic rupture 


ir- ] 


4 — 
7 — 

45 cases 


(0 children, 1 fem., 3 males) 
0 deaths 

(8 children, 2 fem., 2 males) 
^ deaths 

o deaths 
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The introduction gives a brief reference to the surgical tech- 
nique. By far the greatest number of the operations have been 
performed before the department took up modem anaesthetic 
technique and treatment of shock. 

Each of the groups is then dealt with separately. 

(1) Banti’s disease’*. — One of the patients could not be 
tracked down. Only 4 out of the remaining 15 patients were alive 
at the time of after-examination. 3 out of these 4 had materially 
improved, in one case the condition was unchanged. 7 out of the 
remaining 11 patients had died from 3 months to 2% years after 
the operation, and 4 immediately after the operation. 

A revision of the diagnoses based on post-mortem findings 
and after-examination showed the following distribution of the 
15 patients who could be tracked down: 6 have been cases of 
liver cirrhosis of such a nature that the splenectomy was without 
any effect. 3, possibty 4, have been cases of thrombosis of the 
splenic vein, possibly cryptogenic splenomegaly ^vith no or only 
slight liver cirrhosis. The 3 patients of this group have improved 
materially after the operation, one died of complication to the 
operation. 5 were disorders of quite a different causation (retard- 
ation of unknown cause, endocarditis lenta, cancer, leukosis, 
syphilis). Splenectomy was without any effect, or directly un- 
fortunate. 

It seems to be the most proper thing, not to use the diagnosis 
Banli’s disease at all in clinical work. This diagnosis is a col- 
lective concept which, under practical conditions, proves to cloak 
important differential diagnostic problems, thus contributing 
towards obscuring the indications ms to splenectomy. In cases 
of splenomegaly the primary task is to find out whether there 
is any underlying specific disorder (leukosis, non-leukemic 
myeloid splenomegaly, lymphogranulomatosis, reticulo-endo- 
theliosis, Gaucher’s disease, tumour, tuberculosis, syphilis). If 
so, splenectomy will practically always be contra-indicated. 
Next, w'e have to ascertain whether there is a liver cirrhosis and, 
if so, its nature and degree. If the presence of this disorder is 
ascertained, the diagnosis should be cirrhosis hepatis c. spleno- 
megalia. Splenectomy will practically always be contra-indica- 
ted, even if it cannnol be entirely dismissed that in certain 
cases with none too marked hepatic changes it may be o a 
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palliative effect. The diagnosis thrombosis venae portae sive v. 
lienalis will he extremely difficult in many cases. If the throm- 
bosis is chiefly located to the splenic vein and if there are no 
hepatic changes of importance, splenectomy will he well-indi- 
cated. Tliere remains a group in which it is impossible more 
closely to define the cause of the splenomegaly. This group ina}^ 
he termed cryptogenetic splenomegaly or hypersplenia, possibly 
with the addition sine affectione hepalis. Splenectomy is indi- 
cated as an attempt and will often result in a striking improve- 
ment. 


(2) Hemolytic jaundice. — 6 out of the 12 patients operated on 
were hereditarj' cases, the other 6 apparently being isolated 
cases. One out of the 6 hereditary cases was subacute, the others 
were chronic cases. One patient died immediately after the ope- 
ration. The results of operation were good in the other cases. 
One out of the 6 isolated cases was acute, two were subacute 
and thiee were chronic. One patient died immediately after the 
operation. The results of operation were good in the other cases. 

A more detailed classification of the isolated cases has not 
been possible on the existing basis. The results of operation 
confirni the view that splenectomy is the therapy of choice in 

cnl cal cases. Transfusion should, hmvcver, alxvnys ho cner«c- 
I cally a lemplcd heforo spicncclomy is decided on. II is nroli- 
Me lhal hy means of serological oxaminaiio,, ,vilh a vi w o 

immL1Sry'goX"aKr6“ 

clied la, or ofllmemL's^To^^r 

seems to have been successful ok Ihc operalion 

period. A rational etiological classifiranoi.'ijrr °™' 
teen possible on the basis of the eii i im I f 
cases must ho classed amonr it.o '"'5 ‘'’f“™at>on. AH the 
the cases operation was nerfon “"eS' In two of 

acute aggravation. Thc'rcsults conf °"n '"''‘''''"'■n 

.»<ed in chronic cases ^t esslr, n" "f is indi? 

severe hemoirhages. ttonibopenia with freipient, 


3 ' 
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( ) Miscellaneous cases. — One case of Gaucher’s disease; the 
spleen weighed 5 kilos, the result was good. One case of Pick’s 
disease; the result poor, the patient died one year after opera- 
tion. One case of malarial spleen; the result fairly good. One 
case of calcified cyst in the spleen; the result good. The indi- 
cation as to operation was the enlargement of the spleen in all 
the four cases. 

(5) Rupliire of the spleen. — 7 patients, one of whom was 
admitted in a desolate condition, another patient dying of 
Ihromhosis in the v. Henalis and liver necroses, the size of a 
palm, owing to embolic choking of branches of the v. portae 
7 daj’s after operation. The diagnosis rupture of the spleen may 
be difficult to establish. 
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’J'Ik! Iliyiiiol liD'lildlly mu’iUm witn iolroduml )(( )IM'| l(_v 
Miicl(i|/(iti (fi). 11(' (IcKioiifdi'dlcd llitd will'll linriiiii In iiddcd lu ii 
lioliilloii ol lliyiiiol III II liiii'lilliil linri'iir niiliilliMi wllli ii |i)I id 
7Ji n liti'hidlly In iii'odiu'.i'd, lie viiliii'd llic nlri'ii/dti of Itii* I'l-. 
lodio/i hy <'Oiii(ii(i'||i// (Ik! lii/'Iddlly wllli Kli)//nliiii'y'n (/I'liidn 
tdmidiii'd mid I'oimd iil) iioi'iniil in'i'niii nniiiiili'n li> lie li'nn Hniii 
4 miiln, ]''iii'lli('i‘iiior(', In; iiliovvcd Ilk' dll’IVrciilliii' dlnjiiionl*)' 
liDiiitrltiiitu: of (Ik! Iniii Ik dlnciini"! of llii' liver, Ilic reiirDoii 
li(!lti(/ jionlllvc, lid, >'l iiklln In Hf!l of MI) riincn of jiiii’i'orliy/ii 
iiloiiu liver illmnw, On (Im otlii'r liiiiid ll wiw iioiilllvr in only 
/'I of /'III eiiiiiin of oIkiIi'IiOIvc. JniiiKlItr, Mnnlniiiin lliiil 

Ilk! fik'.lor winning liirlildlly wiin lo lie found In llie Hinniim 
dlolmllnn. 

Mficliif'ini'n rennifn linvc Inler liceii ronflrno'd liy ollirr In 
Vk.nddidorr,. Widnon i^, Uniijnijiorl (H) foniid n jionlllvc, rcnclion 
Ik df/ of ‘I’! cikicn of inironrhyniiilonu )fvi;r dincnni;, 1ml only In 
M of I/! v/l!li oliniriicdvc jmiiidlcc. 'I’licy licllcvcd, fnrilicrinorc, 
Hull In chronic licjndic dyid'iincllon frlrrlionln; liic lliyniol inr- 
Jiidlly Icnl in more rnnjly nornnd limn Ilk' rcjilkilln-rholrnlcrol 
floccnliiHoii (cn(. HInnih dl: lloiidlmnl f'/j found (Ik- nornnd vid- 
lien itelwcen 0 mid d.7 inii/n while (hey ohnerved elev/ded v/diien 
in dll of dd ciine.n of jmrenchynndonn liver dlr.eiine, An (hey ron- 
itldered colorlmehic evnhndlon lo he inexnel (hey lidrodiired 
nj)ectro»i)linlnine(iic evidindlon, nnhid n nmijiennlon of hnriiini 
nnijdnde on nlmidiird, '('(inn (hey ohhdned reniiKn ii(»reeln(/ jicr- 
f(!c, (ly vAHi (he orldhnd wloriinOrk niiKn of Mmdiidon, 

jo'.SemkIimivio Lehnmnn I'd; Imn ohnerved n jionlllvc renclloii 
In id/noni lOh jier reid of iinnen of jiiirenchynnijoiin liver (linennc, 
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while Branle (2), using the technique of Shank & Hoagland, 
* L Ja pLuive in 15 cl 23 similar cases Im. only ... 

1 of 11 cases of obstructive jaundice. , . , 

Mateer & co-workers (6) have been using the t lynio es 
examine the conditions in chronic subclinical liver mipainuent 
obtaining results agreeing with those of Watson & 

(8). They recommend a buffered solution with a pH of /.5o thus 
maldng the reaction more sensitive. In 40 nomials they have 
observed values from 0 to 1 and, consequently, they regard 
higher values as a sign of latent impairment of the liver. 

Recently Cohen & Thompson (3) have examined by which 
protein fraction the reaction is caused. Evidently the thymol 
solution chiefly precipitates the beta globulins and the reaction 
is stated to be a fairly quantitative expression of the content 


in serum of beta globulins. On the other hand the content in 
serum of lipoids is stated to be without importance as to the 
reaction. In a big comparative investigation they have found the 
reaction more frequently positive in acute inflammatory proces- 
ses than in chronic degenerative changes. 

Since November 1946 the thymol turbidity reaction with the 
technique of Shank & Hoagland (7) has been used as a liver 
function test in Medical Department B, Frederiksherg Hospital. 
In the following are briefly coimnunicaled the results in a 
series of 115 patients, chiefly suffering from hepatic disorders. 
First the results of the reaction liave been observed in various 
diseases, second its course in hepatitis and, finally, a compara- 
tive evaluation has been made between the thymol reaction and 

a few other liver function tests; icterus index, serum iron and 
Takata’s reaction. 


In Table 1 the collected results from all of the 115 patients 
^e recorded, the highest values obseiwcd being shown in Mac- 
lagan units. The material is subdivided in jaundiced and non- 
jaundiced patients, the former group chiefly comprising jiarcn- 
chymatous liver diseases, the latter containing few of these. In 
43 per cent) of 52 patients suffering from acute hepatitis 

inyonhir^^'"''’ ^ ^ <^^^servcd, the reaction 

n 22 of these cases being above 12 units. In alt of 10 mticnls 

uffenng from malignant chronic or subchronic hcimlitis n 

POS...VC, p,„„„„„ee«y e.eva,ed, ..eacUo.. was sTe.,! U 
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units in all of the 10 cases. It will he noticed at once that values 
above 9 units are met with exclusively in acute and in malig- 
nant hepatitis. Unfortunately the material does not contain a 
real case of atrophic cirrhosis of Laennec, but only a single case 
of biliary cirrhosis running a very protracted course and another 
single case of latent chronic hepatitis with incipient develop- 
ment of cirrhosis of Laennec, histologically distinctly different 
from malignant hepatitis. Both of these cases, verified by post- 
mortem, showed continuously a negative thymol reaction. Two 
young men with intermittent juvenile jaundice (Meulengracht) 

likewise had negative reactions. 

In 13 patients suffering from obstructive jaundice a mode- 
rately positive reaction was observed in 2 (15 per cent). Finally 
the reaction was positive in a subicteric cachectic patien in 
whom the postmortem showed considerable fatty degeneration 

of the liver but no hepatitis or cirrhosis. a at 

In the group comprising the non-jaundiced patients it 
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once conspicuous that the thymol turbidity test was moderately 
positive in about half of the pneumonia patients. This might 
he due to the increase of antibodies in serum, these being, 
presumably, attached to the gamma globulins. The latest invest- 
igations having shown that the factor causing precipitation is 
connected with the beta globulins it is, however, more likely 
that the positive reactions in pneumonia patients are due to 
parenchymatous liver damage, not rare in pneumonia. This con- 
ception is supported by the results in gi-oup 12, comprising 
patients with febrile infectious disorders and showing negative 
reactions in all cases examined. 


In group 9, comprising patients with cardial and renal oedema, 
a single positive reaction is found, probably caused by hepatic 
stasis. All of the few cancer cases examined turned out nega- 
tive. The same applies to a case of generalized myeloma with 
hyperglobulinaemia to the extent of 11.6 per cent. 

Thus the general result supports the conclusion that a posi- 
tive thymol turbidity reaction strongly favours the diagnosis 
of an active parenchymatous liver disorder. Reactions above 9 
umis tave keen otsorved in acule and in malignanl l.cpalilis 

ih/ licpatilis examined 

cases htZ’. oul negalivc. li.ese 

IhaTlhe • “ I'ss severe 

han Ihe remannng ones. Mosl likely 11, c l|,ymol Inrliidilv lesi 

™y l,e conceived as an expression of aclivi y of 1 ™ Vs 

-ct: Tn^e^r^'n::; 

cin-hosis reporiM llr ' ^ of 

To get an idea of the coursip nf m i 
with acule hcpalilis a diavnm I.n i ''“vlion in palienls 

tag ils conrse in 15 caS^^^ '• shosy- 

primary increase followed 'tapalilis palienls. A 

observed in aioul one half o/ll.e “"''‘'"'y '’'vlinc will he 
™ns a declining conrL fm f ™. ■eadion 
patients. ,\onnal reactions lil!,- n r ™naining 

wib be seen i„ few paden, taonll,: 

malignant hepatitis anaTwiilfBamp^f''”" ^ 
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liepatilis. I'lic resulls of Takala’s reaction and icterus index 
and scrum iron liave been recorded simultaneously. In the 
former patient the thymol reaction and ictcnis index run paral- 
lel courses, while the latter patient distinctly demonstrates the 
independent course of the two reactions. In the former patient 
Takata’s reaction exhibits some parallelism with the thymol 
test, becoming positive during the relapse. 

To investigate further into these problems figure 4 exhibits 
140 simultaneous determinations of tbe thymol reaction and 
ictenis index, carried out in 30 patients with acute hepatitis, 
and 17 dctciminations from 7 patients with obstructive jaun- 
dice. The results show that the hvo reactions are independent 
of each other. 

Figure 5 demonsti-ates 82 simultaneous determinations of the 
thymol reaction and serum iron in 18 patients wdth acute and 
malignant hepatitis. Evidently these two reactions are also inde- 
pendent of each other and may be assumed to express two 
different liver functions. 

Finally table 2 shows the thymol lest in relation to Talcata’s 
reaction, recording 222 simultaneous thymol and Talcata reac- 
tions in 63 patients, chiefly suffering from hepatitis. The evalua- 
tion is difficult as there are only 58 positive Takala reactions. 
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All combinalions between the two reaclions are rcpiescnled, 
however, a certain relation seems to e.xist. Among the Takala- 
negative samples 45 per cent have a normal th 3 'mol reaction, 
while among the Takata-posilive ones onl}’’ 9 per cent show 
a normal thymol reaction. The small numbers permit no further 
differentiation. It can hardl}^ he concluded that the Ih^'inol test 
and Talvata’s reaction are expressions of the same liver func- 
tion. The accordance observed is more likely caused Iw damages 
of the liver function, running a parallel course. 

Comparing the results reported here with the extant literature 
shows essential accordance. The thj'mol turbidity test may, 
therefore, be regarded as a liver function test, expressing a 
function of the liver, previously not recorded. Applied by 
itself it gives, like all other liver functions tests, no certainly, 
particularly if negative, but in combination with other function 
tests it yields excellent differential-diagnostic and prognostic 
help. It is most valuable in the differential diagnosis hclwccn 
obstructive jaundice and parenclnmialous disease. A slronglv 
positive reaction indicates without any doubt a hepatitis. HvU 
also in the difficult differential diagnosis hclwccn acute benign 
and malignant hepatitis the thymol lest is of value, especiallv 

m combination with Takata’s reaction and determination of llm 
serum iron. 


Table 3. 

Result of function tests in diseases of the liver. 
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According to the results reported here and the results in a 
previous paper on malignant hepatitis (1) the relation between 
the various liver function tests and the diseases of the liver 
may perhaps schematically be given as shown in table 3. 

It must, however, not be forgotten that the early differentia- 
tion between benign and malignant hepatitis may be extremely 
difficult, and that, furtheianore, no reaction is reliable to a 
certainty of 100 per cent. Finally the conditions as to the true 
cirrhoses must, necessarily, be more closely investigated before 
any reall}' definite statement can be made. 

Summari). 

The thymol turbidity test has been carried out in 115 patients, 
chiefly suffering from diseases of the liver. The results have 
been observed in various pathological conditions and the course 
of the reaction in infectious hepatitis has been recorded. 
Furthermore a comparative evaluation has been made between 
the thymol test and various other liver function tests viz. icterus 
index, senim-iron and Takala’s i-eaction. It is suggested that 
the thymol lest expresses a liver function not previously record- 
ed. The , reaction is positive, i. e. above 4 Maclagan units, in 
83 per cent of 52 cases of acute infectious hepatitis and in all 
of 10 cases of malignant hepatitis. It is negative in 11 of 13 
cases of obstructive jaundice. In pneumonia slightly elevated 
values are obsen^ed in 5 of 12 cases. 
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PERICARDITIS SICCA JUVENILIS BENIGNA 

By 

W. Thune Andersen, lSlT>. 


The significance of the various murmurs heard in the slelho- 
scopy of the heart has become ratlier secondar}- since X-rays 
and electrocardiography have provided heller means of apprajs- 
ing the state of the organ. It has long been realized that hul 
little importance was to be attached lo systolic murmurs. Dia- 
stolic and praesystolic murmurs are undoubtedly of more con- 
sequence, hul here again it has often been the experience that 
they are lo be heard in people wilh an apparently sound heart. 
On the other hand, a muniiur that will always make the 
examining physician suspicious is the pericardial friction sound. 
When this is heard it will be usual to assume a serious infection, 
which malms prognosis uncertain; even if the infection is cured 
there will be reason for fearing tlie development of a Sym])hysis 
pericardii later on. And so, on going through the text-books on 
the subject of acute pericarditis one finds that its prognosis is 
set up with all possible reseiwe. Rheumatic infection is the 
cause advanced first and foremost for acute pericarditis, but it 


is quite likely lo occur as a complication to any form of infec- 
tion. Again, pericarditis of a non-infeclious nature is nothing 
uncommon, i.a. as one of the elements in polyserositis. It may be 
observed in uraemia or in coronary' occlusion. For llie sake of 
completeness I may also mention that it is lo be seen in the 

case of lesions affecting the pericai-dium and the intrusion of 
foreign bodies. 

As an etiological factor in pericardial affections White stales 
tiat in a large material the following causes were found: 

culn".k Tn'ji'' 28 uraemia 11 ?5, 'lulier- 

I 0 %, sepsis 5 %, coronarj' occlusion 3 %, lynlioid 2 9 i. 
the remaining 7 % being unknown. 
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acterized as a typical pericardiac friction sound ^vhich intensifies 
"'SmenTSlrnratSclpf for^Urappendectomy cicatrice. 


Extremities: Natural. 

Height: 188 cm. 

Weight: 71 kg. 

Urine: normal. ^ i ...» 

S. R.: 4 mm. — 7 mm. — 4 mm., taken three times at 14 dajs 

intervals. 

Haemoglobin: 92%. 

Blood picture: Quite normal. 

W. R.: — , Mantoux: weakly +. 

Electrocardiog.: Slight indication of right axis deviation, other- 
wise nothing definitely abnormal, especially nothing to suggest 
myocarditis. 

X-ray: Heart quite normal. 

Lungs normal, except that on the left side there was a ver}' small 
pneumothorax, a border about 1 cm. wide being visible between 
the lung and thorax wall; it comprised only the upper third of 
the lung, however. 

Diagnosis: Pneumothorax spontanea. Heart normal. 

On later skiagrams the pneumothorax disappeared gradually, 
whereafter the picture became completely normal. 

While in the 3rd Dept, he was -given no special freatmcnl. In 
the course of a month the stethoscopic changes subsided entirely. 
He was then allowed to get up; was a little tired the fir.sl few 
days, but soon got over it. On discharge he was quite symptom-free. 

In 1939 it was reported that during the past five years be had 
been quite well and had noticed nothing at all from his heart, in 
spite of hard work (engineering apprentice). 


Case Record 11. 

Male, 18 years, student. 

Previously quite well. 

Suddenly one day in 1935 while at dinner lie had a peculiar 
sensation in the left side of the chest, “as if something was hursi- 

g inside me , as he put it. Immediately afterwards he heard 
scraping sonorous sounds synchronous with the pulse beat so 

members of theVamilv in’tlie 
following: " summoned me, and I found the 

rathS^sleider”'" natural appearance, tall but 

Eln.ir Meuicngraclit 4 
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corresponding to the apex there were rough, 
> P g. pericardiac friction sounds whicli were distinctly intens- 
ified on pressing the stethoscope hard. The remaining examination 
revealed nothing abnormal whatever. 

Height: 190 cm. 

Weight: 72 kg. 

Urine: normal. 

S. R. : 3 mm. 


Electrocardiog.: Quite normal. 

X-ray of heart and lungs; Quite normal. 

The murmurs subsided in a fcAv days. For safet 3 ’’s sake he was 
kept in bed for a time, but as he was then quite symptom-free 
and not feverish, with a normal S. R., he was. allowed to get up, 
but warned to be careful. 

Since then his heart has never troubled him, and in answer 
to an inquiry in 1947 I wms informed that he is still quite well. 


Case Record III. 

JIale, 18 years, student. 

Previously quite healthy, particularly had no heart or lung 
symptoms. Without any external cause he had a sudden sensation 
in the left side of the chest one day, as if his heart were scraping 
cm something. He did not feel ill, or shocked, but summoned a 
relative who was a local practitioner. The latter found pericardial 
friction sounds and called me. 

On examination I found a tall but rather slender young man, 
healthy natural appearance, not unwell or short of breath. 

Steth. cord.: Rough pericardiac friction sounds over most of 
the precordium, otlicrwise nothing abnormal. 

The rest was quite natural. 

S.R.: 2 mm. 

Urine: normal. 

Electrocardiog.: normal . 

Temp.: normal. 

X-ray of heart and lungs: normal. 

As the case w'as so verj’ similar to the two previous cases, I pre- 
sumed to draw an analogous conclusion from them and prognostic- 
ated a good termination, though I advised him to keep his bed 
until the murmurs had subsided. I have heard nothing of him since 
and therefore assume that the course was as in the other cases. 

Not having noted his name, I am unfortunately unable to say 
anything of his present condition. 

Case Record IV. 

Male, 18 years, engineering apprentice. 

Admitted to the Medical Dept., Svendborg County Hospital, from 
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28tli August to 12th September 1947. Quite well previously, inocul- 
ated against Tb. a year ago. Two days before hospitalization and 
quite without exterior cause, while standing still lie felt a pain 
between the shoulder-blades, radiating from there forw'ard to the 
left side of the chest. He himself had a sort of impression that he 
had “strained a muscle”. The doctor called in found pericardiac 
friction sounds over the heart and therefore had him admitted 
here. 

Physical exam.: Healthy natural, appearance, certainlj’ not ill, 
no d)'spnoea or cyanosis; rather tall and well built. 

Steth. cord.: Borders normal. At the left sternal margin in the dth 
intercostal were distinct, rough friction sounds which were inten- 
sified on pressing the stethoscope hard, whereby they had a me- 
tallic, almost gurgling character and could then also he heard by 
people standing round. Action slighth’ accelerated, regular, about 
90; otherwise condition normal. 

Other examinations revealed nothing at all abnormal. 

Height: 173 cm. 

Weight: 56 kg. 

Urine: normal. 

S. R.: 3 mm. 

W.R.:_. 


Haemoglobin: 120 %. 

Blood picture: normal. 

Blood pressure: 135/80, 

com. 

<iays“wImrc!,'S‘hi tn »f 'iSlH 

«'ere lakeo over,- oHier d//' jVin 

conditions. showed quite normal 

The sedimentation rate on discharge was 2 mm 

rd'sr™'' “"'"■'‘on., .m,„ 

the first few days 'was"bXmcn” 80^ during 

below 80. 100, afterwards .slightly 

Discharged in a state of complete health. 


Here then are four cases of pericardiac f,-: .• 
an acute onset. The followina * ' ^ action sound.s with 

all four: ‘"S “"^'n'alanccs were common lo 

I) They were all male palicnts. 

3 Thf of age 

’ "" ■■ -£ 
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siderabty over, and the attack came at a time when they 
were growing fast. 

4) In all cases the attack subsided, apparently without leaving 
anyr trace. 

5) No trace of infection was found in an}^ of the patients. 
Temperature was norma], general condition especially good, 
sedimentation rate normal; Antistreptolysine was tested only 
on No. 4, hut it was noi-mal. 

6) The murmurs were unusually loud and sonorous. 

On account of these common characteidstics in the four case 
records I consider it justifiable to draw the conclusion that the 
cause of the friction sounds was iiot pericarditis proper, but 
rather a rupture brought about by displacement through the 
marked and rapid growth. This rupture must have brought 
about an unevenness in the pericardium, thus giving rise to 
the friction murmur. It is curious that in no case is there 
anamnestic information of the attack starling in conjunction 
with physical exertion; on the contrarj’’, in one case at any 
rate it came while the patient was sitting quietly at dinner. One 
of the patients. No. 1, had a complication, a slight spontaneous 
pneumothorax. In view of the above ai'guments, which also apply 
to the last-named patient, it must be said that this provides 
additional support for the theory of a rupture as the etiological 
factor. In Case 1 there was also a rupture of the pleura. 

Prognosis seems to be good, at an}^ rate for the period of ob- 
servation hitherto possible. Two of the patients were quite 
without symptoms for five and twelve years after. Naturally, 
nothing can be said of the prospect of symptoms of Symphj^sis 
pericardii later in life, but it is hardly probable when the}’- have 
been quite symptom-free such a long time. Presumably, there- 
fore, it is justifiable to characterize the affection as Pericai’ditis 
sicca juvenilis benigna. 

Conclusion. The author describes four cases of young, rapidly 
growing men with pericardiac friction sounds with an acute 
onset, but otherwise no symptoms whatever, especially no signs 
of infection. On account of their unifomi course the author 
believes it justifiable to set them up as a special disease under 
the name of Pericarditis sicca juvenilis benigna. 



From Bl^paiem «o.plla!, 

X^ray DepavlmcnL (Physician-in-CIncf. Chr. L Baasti 


multiple juvenile epiphyseal changes 

By 

Chr. L Baaslrup. 


A boy, of normal health till the age of 7, suddenly fell ill. 
His parents were abroad by that lime. I have been unable to 
procure further information on the nature of the disease, which 
was diagnosed as poliomyelitis, because the bo}^, after the 
febrile period, had difficulty in using his legs correctly. Apart 
from these troubles the boy was healthy until a period of in- 
disposition at the age of 9. His lungs were X-rayed. The ski- 
agrams revaled a somewhat doubtful shadow line, because of 
which I found it advisable to have the boy under observation. 
The subsequent course gave no evidence, however, in support 
of the diagnosis of tuberculosis. 

Pelvis and knee-joints were X-raj'ed, because of his diffi- 
culty in using his legs at the age of 7. The skiagrams revealed 
changes in the knees of the same nature as those described in 
the following, only far less pronounced. As they were symme- 
trical, and as epiph 3 'ses maj" have a slightly' inegular character 
in children without this necessarily implying a pathological 
condition, an exact diagnosis was not ventured upon on the basis 
of these not very pronounced changes. 


At the age of 12 the boy was submitted to anothci- X-rav 
examination. He was a tall, well-sliaped boy. Tire only cxlra- 
ordinarj^ thing about him was his stiff way of running; and on 
the whole Ins peculiar way of using his legs. 

X-ray of the knees showed pronounced dejornudion of Ihe 
ar imlar surfaces, frmjmg of parls of Ihe laller wilh sma!(, iso- 
laledbma panicles, and sliglu osicosclerosis lowards Ihe joinl 

The entire skeleton was X-rayed next: The skull and the 
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n])])ur j)arl of (he voi(el)ral colitnui were judged lo he normal: 
])Ul (lie lumbar pari of llic column presculcd peculiar coiupacl 
lines running jiarallcl lo Ihe grcally corrugalcd uiipcr and lower 
surfaces of Ihc verlebral bodies. The shoulder areas were changed 
but lillle, whereas bolh elbow.s and Ihc carpaer bones prescnlod 
considerable changes of Ihc same nalure as those described for 
Ihc knees. The metacarpal bones and (he phalanges had under- 
gone no changes worth mentioning. 

Hip-joints normal. The trochanter major epiphyses presented 
a spongy, irregular structure. The talocrural region was slightly 
defonned, but the anterior portion of ihc tarsus and the Juela- 
tarsus were grcally deformed wdlh ossicles and Kohlei-II-like 
changes of the mdicular head. The fourth and fifth melalars. 
bones and the distal surfaces of the second and third melalars. 
heads were slightly irregularly shaped, while the first presented 
a marked irregular shape. There were found slight changes of 
the interphalangeal joint of the first toe. Independent small 
bone fragments were seen in different places, most pronounced 
between the scaphoid bones and the metatarsal bones, on bolh 
sides. 

The disease was entirely syjnmctrical. Diaphyses normal. 

In March 191G I again had occasion lo X-ray examine the 
patient, who w'as now a tall, slender, normal -looking man, aged 
IS, who claimed com])lclc Avell-being. His gait was, howevei', 
slightly waddling. Height 190 cm. 
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X- ray; Head normal. Vertebral column normal, except for the 
slightly corrugated outlines of the upper and lower surfaces of 
the bodies of the lumbar vertebrae. Shoulder- joints nonnal. 
Inconsiderable changes in the elbows, where the right articular 
head presents a slightly irregular outline, while the left looks 
normal. The ulnar styloid processes are very coarse, but other- 
wise both wrists, hands, and fingers look normal. 

Hip-joints normal. The articular surfaces of the knee-joints 
are somewhat corrugated medially, and there is slight osteo- 
phyte formation along the upper border of the patella. Ankle- 
joints and wrists normal. Metatarsal bones and phalanges 
present nothing abnormal, except for flattening of the distal 
articular surface of the head of the fifth metatarsal bone on 
both sides. 

The so-called osteochondrodystrophies constitute a poly- 
morphous group of diseases, which the various writers have 
tried to systematize. No agreement has been obtained so far, 
not even with regard to the nomenclature. Schinz (1939) divides 
the diseases belonging here in the following groups ; 1) avitamin- 
otic (rickets, osteomalacia, Barlow’s disease, and sprue), 
2 ) hormonal (acromegaly, cretinism, etc.), 3) growth diseases 
(dwarfism, gigantism, etc.), 4) hereditary diseases (17 groups 
among which chondrodystrophy, osteogenesis imperfecta, and 
1 jngs disease), and 5) aseptic epiphyseal necroses. 
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Ihc system set up in 1937 by Jaffc-Hirsch seems clearer, at 
least to the describing radiologist: 

A. Localized osteochondrodystrophy 

1) localized in one epipJiysis (e. g. Calve-Perthes’ disease) 

2) — in one bone (e. g. Kohler I) 

3) — in a few cpiphj’ses (e. g. Thiemann’s disease) 

B. Generalized osteochondrodystrophy 

1) achondroplasia 

2) dyschondroplasia (multiple chondromas) 

3) cccenlrochondroplasia. 

“Eccentro” means that the development occurs from multiple 
ossification nuclei, and not from a single one. 

Silfverskiold (1925—6) has described an osteodystrophy in 
mother and son where the epiphyseal cartilage was deformed 
and the ossification irregular. He called the cases formes frustes 
of chondrodystrophy with malacic osseous changes. 

Grudzinski (1928) mentioned 3 atypical forms of achondro- 
plasia: 1) partial, 2) abortive, and 3) clinically variable. He 
placed “Silfverskiold’s multiple osteochondropathy” in the last 
group. 

In 1929 Morquio published a description of a sibship of 5, of 
whom 4 presented a similar pathological condition. The parents 
were first cousins. 



Changes of the above nature have since commonly been de- 
signated as “Silfverskiold-Morquio’s disease” or "Morquio’s dis- 
ease”. Numerous reports have been published since on this 
pathological condition, but nearly all the writers mention cases 
from one family group only. 

J. F. Brailsford (1928 — 9) uses the term chondro-osteo-dys- 
trophy for a number of diseases ranging from cases so light 
that they are hardly noticed, by all degrees up to cases so severe 
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Ihnl llie individuals concemed cannot survive. Some cases 
develo]) in infants, wlio present nothing abnormal during the 
first months or year. The changes are characterized by irregular 
growth of the epiph 3 'ses, and hj' the fact that both primarj' and 
secondaiy ossification centres are involved. Most pronounced 
are the changes in the vertebral column, where kyphosis is of 
frequent occuiTcnce, and the final result is development of 
very low-shaped individuals, even dwarfs. A second group 
presents changes in the diaphj'scs resulting in abnormally short 
c.vtremities. In a third group the disease is localized in the 
vertebral column and the hip-joints, more larely the knee- 
joints. In a fourth group tliere are found changes in the 
column only. 

Ribbing describes a family in which various members pre- 
sented changes veiy similar to those observed in the present 
case, only with Calve-Perthes-like deformity of the hip-joint 
as well. Ribbing made reflections on the differentiation be- 
tween Silfvcrskiold-Morquio’s disease, Kaschin-Beck’s disease, 
and the changes in cretinism, among others, which, however, 
lie outside the scope of the present work, but which are con- 
cerned chieflj’^ with the conditions of the diaphyses. 

This large, heterogeneous group of diseases is characterized 
by the following common features; 

1) Familial occurrence demonstrated in practically all cases. 

2) Nanism, or at least reduced stature. 
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3) 

4) 

cases 


Epiphyseal changes. 

In many patients absence of the femoral head; in Ribbm 
Calve-Perthes-like changes of the femoral head. 


gs 


In attempting to rubricate the present case within this poly- 
morphous group of diseases one is slnick by the fact that, al- 
though the epiphyseal lesion bears a close resemblance to the 
generally known local aseptic juvenile epiphyseal changes, the 
localisations differ veiy much from the classical ones. There 
were found neither Calvc-Pcrthes nor Schlallci s changes, no 
more than Kohler I and Kohler II changes' of the second meta- 
tarsal bone (hut K 6 hlcr-II-like changes of the fourth and fifth 
metatarsal bones, which are not 13 'pica], however). Kicnbock’s 
lunalununalacia was not observed, neither were Sciieuerman’s 
vertebral bodies (which manj'^ doctors, no doubt unjustly, regard 
as belonging to this gi'oup of diseases). Thiemann’s disease is 
multiple, and similar changes were perhaps traceable in the 
hones of the hands of my patient, and they were markedly pre- 
sent in the bones of the feet. However, Thiemann’s disease at- 
tacks only hands and feel. 

The present case also resembles group 3) of the generalizing 
forms of osteochondrodyslroph}’, i.e. that of “ccccntrochondro- 
plasia” with regard to the epiph)'seal changes; but the parents 
are not related, and familial occuirence of the disease has not 
been demonstrable (the patient’s father is a greatly esteemed 
pltysician, whose statement of lacking familial occurrence must 
therefore he regarded as fully reliable). There is no question at 
all of nanism. The patient measures 190 cm., and his two si- 
blings 188 and 190 cm. respectively, in other words very tali 

people. Finally the hip- joints presented no unquestionable ah- 
normalifv. 


As the disease seemed exlremcly difficult to niliricale, and 
as ; had no access lo the lilei alure from flie past 7 years, I con- 
erred wil i Rihbmg, whom, on account of his studies, I tooI< 
l e particularly conversant willi these questions. Hihhine 
would not acknowledge the case as one ot IxLnA d seas l e 
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within this field at present. Brailsford supposed the disease to 
he a light form of chondro-osteo-dyslrophy. I am much obliged 
to both these experts for their help. 


Sitmmanj. 

A description is given of a non-familial case of multiple epi- 
physeal changes, which differ on various points from the cases 
of a related nature reported in the literature. 



From The Copenhagen Conn, a " 7 ““'' j“d7'*' 
Department B. (Phijsician-in-Chief. E . Rosling, ^ 


prognosis and treatment of massive 
haemorrhage from gastric and duodenal 

ULCERS 

By 

Erik D . Bartels , M. D. 


The treatment, both the dietetic and the operative, of massive 
haemorrhage from gastric or duodenal ulcers has been a sub- 
ject for much discussion of late years. 

As to the dietetic treatment Meulengraclit claims to have 
obtained excellent results by giving the patients am])le food 
in puree form from the veiy beginning. He is, besides, of the 
opinion that the lethality is reduced very considerably. There 
seems to be general agreement on the fact that inanition and 
desiccation are harmful to these patients, who arc deficient in 
protein and often in a slate of shock. But the inunediate treat- 
ment witli puree diet is by various writers I’cgarded as loo 
radical. They prefer a slightly extended Faber-Sippy’s diet, as 
in other cases of ulceration (Bockus), partly because a number 
of bleeding patients have dj’spepsia as well and jjarlly because 
many patients have difficulty in eating solid food imniedialelv 
after the haemorrhage. Most writers recommend in addition 


transfusions acc. to requirement. 

It is difficult to malm out from the literature whether the 
prognosis quoad vitam is i]nproved by Meulengrachl’.s diet, 
Meulengrachl himself has obtained a lethality of 1 %. Clcmmc- 
sen & Lund, for instance, found it to be 3.S % on (he same diet 
but ^Yllhout transfusions (7 % if, like Mculcjigrachl, they in- 
cluded complicated cases), and Christiansen 7.9% in a scries 
treated by inanition and with morphine. Foreign lethality 
statistics present even greater differences (Bockus). This may 

concrivalL^-^ Possibilities are 

^able. 1) Change m character of ulceration. Duodenal 
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cers are how more frequent than previousJy, and they more 
rarely involve life-threatening haemorrhage than the gastric 
ulcers. 2) Increase in number of hospitalized patients, notably 
m countries with a well-developed national health service. 
Previously only severe cases of gastric haemorrhage were ad- 
mitted, but now also most of the light ones, which were formerly 
treated at home. Thus in Copenhagen, for instance, the absolute 
number of fatal bleeding peptic ulcers in the hospitals seems 
to remain at a constant level, whereas the relative number is 
falling (J.L. Hansen, J.L. Hansen & J. Pedersen). Hence two 
series are comparable only if derived from the same place and 
period. 

3) Tlic series of cases may present other differences. Meulen- 
gracht had only one death wdlhin the first 24 hours, against 
more than one-third of ours within this period. Association 
with other diseases plays a great part, and where these are not 
absolutely fatal it may be a mailer of judgement whether the 
patient should be included. In this connection mention should 
be made of the patients who on X-ray examination after com- 
pleted treatment present neither niche nor deformation indi- 
cative of an ulcer. Such patients constitute one-third of Meu- 
Icngracht’s series and one-fourth of ours. They are generally 
talcen to have had superficial erosions, which had healed up. 
However, occasionally the disease is only a severe gastritis 
with a tendency to haemorrhage. This is known to be time, 
because some such cases end fatally. Two cases were observ'ed 
in Dept, B in the course of 1946. 

Man, aged 65. Tetanus in 1910. Since 1940 progressive paralysis 
agitans. Has to be helped with everything. Gets scopolamine. 
Never dyspepsia except for some constipation. The day before 
admission two large coffee-ground vomits (ab. 2 litres). In the 
Dept, first alimentary vomits, then hiccup, and finally minor 
coffee- ground vomits. Faeces not black, but presented strong 
benzidine reaction. Died the second day. Necropsy. Mucous mem- 
brane of stomach and small intestine, notably the ileum injected 
by numerous minor haemorrhages. No ulceration, no tumour. Pe- 
ritoneum slightly injected. Brain: no visible abnorm. 

Man, aged C2, Insulin-treated diabetes since 1932. Arteriosclero- 
tic. In 1944 cerebral thrombosis. Admitted with pneumonia and 
serous pleurisy, cured by lucosil and penicillin. Had been up 
and about for a few days when one night he got a profuse, fresh 
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Iiaemaf emesis and died within 2 hours. Necropsy: Stomach blood- 
filled. Acute and chronic inflammation of the mucous membrane, 
but no erosions. No other demonstrable cause of haemorrhage in 
gastro-intestinal or respiratory passages. Pronounced arterio-. 
sclerosis of coronary arteries and aorta. Myocardial fibrosis. 


This is another 13 'pe of haemorrhage than that seen in callous 
ulcer with an'osion of an artery. Krarup found that the bleed- 
ing ulcer has a better prognosis after the first attack than the 
painful ulcer, no doubt because the group of painful ulcers 
contains e.xclusively patients with X-ray verified sore, whereas 
that of bleeding ulcers comprises many patients (perhaps 20 to 
30 %) with only gastritis. The lethality rate depends, therefore, 
to a great extent on the proportion of this type of patients in 
a series. 


The age incidence plays an even greater part. The older the 
patients the higher the lethality. American writers draw the 
hne between good and bad prognosis at 45 years of age, which 
IS perhaps a little early. The risk increases substantially he- 
t ween the ages of 50 and 60. It is considerable after the age of 

,s - iT r' “agnilude 

Lluded TheT» '““plicated cases aze 

included. There are various reasons for this difference- n The 

..leers become bigger and deeper with inereasrra JM 

causing arrosion of larger arteriP.tn, I age, thus 

organs (pancreas). 2 ) Old vessels he 'wa 1 or adjacent 

^eriosclerotic, thus hi^ng 7:1 "" 

young and elastic arleries^sf Haemn^ h 

old people 4 ) ThP ^ shock is worse for 

inereasinVage complications increases with 

on te' tatrm:'°Shrui?onVr?“t 

"here the bleeding does not slm “ ‘ 1 '“ cases 

Rnsterer. among, has ; TforTT 

hours of all bleeding ulcers hi! ! Operation within . 48 
to the severe cases. The lethalih^^-^ 
f this time limit is passed fl! considerably 

Pohmansson originally advocated one^^r writers 

•'■is cadieal view! 

S now ot the opinion that 
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a bleeding, ulcer should generally be treated conservatively 
according to Meulengracht’s method, and only in certain cases 
submitted to operation. The lethality of haemorrhage cases 
among patients under 50 being ab. 1 %, or about the ordinary 
laparotomy lethality, these patients should on principle be 
treated consen'atively and only rarely be operated on. The dis- 
cussion may therefore be limited to comprising middle-aged 
and elderly people. 


Oivn Series of Cases. 

The author’s reason for desiring to contribute his share to 
the discussion is the fact that within the period January-Febru- 
arj'^ 1947 there occurred 4 deaths after bleeding ulcer in the 
K.A.S.G., Dept. B, where also elderly patients have so far been 
treated conservatively. All the cases of death of individuals 
over 15 after haematemesis and melaena in the three Med. Depts. 
B, C, and F^) from Jan. 1, 1945 to Febr. 28, 1947 were studied 
together with the deaths due to bleeding ulcer in Dept. F from 
Jan. 1, 1938 and in the two others from Jan. 1, 1939. By hae- 
matemesis is understood vomiting of large amounts of fresh 
or stale blood, and by melaena passage of pitchy stools. 

Haematemesis and Melaena (all causes). 

31 patients presenting one or both phenomena have died in 
these departments since Jan. 1, 1945. 16 were admitted on these 
diagnoses alone and 8 on these diagnoses, but also gastric 
ulcer (3). cancer (3), hepatitis (1), and jaundice (1). In 7 cases 
the haemorrhage occurred after the admission. The ages ranged 
from 40 to 85; only 5 were under 60. The patients were thus 
chiefly elderly or old people. In 4 cases no post-mortem ex- 
amination was made, but in 3 of these the diagnosis was other- 
wise verified. Only 1 case, diagnosed as gastric cancer, is per- 
haps a little doubtful. The verified diagnoses were as follows; 

Gastric or duodenal ulcer: 12. 

Gastritis without demonstrable erosions: 2. 

Gastric, oesophageal, or duodenal cancer; 10. 

1) I wish to thank the chiefs of the departments M. Siggaard 
Andersen, M. D., and F.Wulff, M.D., for permission to use their 

cases. 
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Epid. hepatitis w. cin-hosis and oesophageal varices: 6. 

Haem, diathesis (honemanw destruction at c. melastases): 1. 

The 3 most common causes of haemoirhage are represented, 
viz. ulcer, cancer, and oesophageal varices. Haemorrhagic dia- 
thesis is here the onlj^ representative of the rarer causes. Many 
others are mentioned in the literature: deficiency of prothrom- 
bin in jaundice, lesions of spleen and portal veins (in paidic- 
ular Banti’s syndrome), diaphragmatic hernia, benign gastric 
tumours, haemorrhages from bile ducts, and ruptured aortic 
aneurism. To these may be added the false haematemesis of 
swallowed blood. 

The differential diagnosis is often difficult directly on ad- 
mission because of the poor .state of the patients, which pre- 
cludes close questioning and examination. To elucidate the 
source of error it has been examined, as far as possible on the 
basis of the case records, how often the diagnosis of ulcer or 
no ulcer made within the first 24 hours held good on sub- 
sequent examination. 


Diagnosis within the first 
Ulcer: 13 


nours. 


* tiiiiuu uicfgnosi 


Not ulcer: 18 


Ulcer: S 
Not ulcer: 5 
Ulcer: 4 

diagnosis was coned and in 9 WTong. 
Ita „IcerT“ finding® 

developed „epa«e 

dala. 

fiegnently black siools. Gred tes°nf " vomil.s 

Moody 0^ admission "'“e'"- last 2 days 

Mack, bat ,vi,h pos. te. reaction Ls/ 'T?'"'' fi"eees not 

Einnr Mculengracltt 5 " ^^Cgular and full. Hj, . yr. 
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® ^^'ecropsy: Large, 

°P^" ^^^ry. Moderate coronary scle- 


The other patient had acute hepatitis, and the haemorrhage 
was thought to be due to hypothrombinaemia, possibly com- 
bined Moth hypoproteinaemia. 

Woman, aged 40. Never previously dyspepsia. For the past 
month tiredness, anore.xia, and nausea. Admitted with severe he- 
patitis; icteric index: 150. The following day haematemesis. Blood 
transfusion and vitamin K with no effect. Was feeling very bad; 
smelled of liver. Takata-Ara reaction highly pathological. Pro- 
thrombin 50 % Died within 24 hours of admission. Necropsy: 
Superficial duodenal ulcer with open artery. Pronounced, sub- 
chronic hepatitis. 

Such diagnostic mistalees are difficult to avoid. The two re- 
maining cases (woman aged 77 and man aged 72) are instances 
of the most common mistake, i. e. that of too often regarding 
dj'spepsia in old people as a sign of cancer (cf. J. L. Hansen), 
particularly wdien recently developed, 7 of the present ulcer 
patients over 65 had had no dyspepsia w-hatever till the last 
month before the haemorrhage. Life-threatening haemorrhage 
from the gastro-intestinal canal should, therefore, be regarded 
as due to a benign disease and treated accordingly until the 
I'everse has been proved. 

The differential diagnosis is not easy in these cases and may 
occasionally be made only by X-ray examination which is 
also necessary for localisation of the ulcer in case operation is 
contemplated. Bohmansson states that cautious X-ray examin- 
ation is harmless even at the acute stage. The above case of 
duodenal cancer shows that the examination must be recently- 
made to be of any value. 


Deaths Due to Bleeding Peptic Ulcers. 

From Jan. 1, 1939 to Febr. 28, 1947 there were 31 deaths due 
to bleeding peptic ulcers and 2 to gastritis with haemorrhage in 
the Medical Departments of the K.A.S.G. To these may be 
added 3 cases from 1938 in Dept. F. The card index allowed the 
lethality to be calculated only from Jan. 1, 1945. 

> 4 *^^ 6 7 
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5 
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9 
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27 

7 

25,6 
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2 

4,0 
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The lelhalil}' rate w'as rather high; hut no cases, even the 
most complicated, were omitted, and the two first months of 
1947 brought the 4 deaths in Dept. B alone, which occasioned 
Ihe present investigation. Between Jan. 1, 1945 and hebr. 28. 
1947 such deaths averaged 6.5 yearly, while between Jan. 1, 


1939 and Febr. 28, 1947 there were 33 such deaths, or an average 
of 4.0 yearly. If we take the number of patients admitted with 
bleeding peptic ulcer to be fairly constant through the entire 
period, these figures correspond to a lethality of 4.5 %, which, 
is rather lower than that found by Clemmescn & Lund. 

32 (plus 2 gastritis patients) died of the haemorrhage. The 
latter was slopped in the two latter patients; but one, who was 
suffering from a severe myocardial degeneration with angina 
peclorJs, developed pulmonary embolism in connection with 
a hath, while the other, suffering from nephrosclerosis, de- 
veloped uraemia. 

24 (plus 2 gastritis patients) were men and 10 women. 

The age incidence was as follows: 


15 - 

50- 

GO- 

70- 


-49 

-59 

-C9 


2 

8 

8 

16 




0 

0 

2 

0 


Ne^ly half were over 70 and more than two-thirds over GO. 
Ihe fact that equally many died between 50 and GO and be- 
tween 60 and 70 goes to show, however, that the danger zone 
begins about the age of 50. ^ 

Wilh a view to lire possibilily that some of these paiiciils 
might have been saved by operation they were all tliiddctl in 


5- 
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A. 16 patients for whom operation would have involved a 
very great risk. 

7 were over 75 years of age and presented piilm, cancer (1), 
severe arteriosclerosis plus nephrosclerosis ( 2 ), severe arterio- 
sclerosis phis myocardial affection (2), hypertension plus pyo- 
nephrosis (1), and hepatic cirrhosis (1), 4 men between 70 and 
74 were su^ering from cavernous pulm, tub. (1), hepatic cirrhosis 
(p, hepatic cirrhosis plus diabetes mellitus (1), and hepatic 
cirrhosis plus myocardial fibrosis (1). A woman, aged 66, pre- 
sented inoperable mammary cancer plus meningeoma in the right 
hemisphere. 2 men between 60 and 70 had pneumonia plus steno- 
sis of the aortic valve (1) and myocardial deg, plus excessive 
adiposity (1), A woman, aged 54, had mitral stenosis causing 
symptoms, and a woman, aged 40, severe subchron. hepatitis. 
(The 2 gastritis patients both had severe complicating diseases, 
as mentioned before). 

B. 6 patients with less severe complications, hut still with 
rather small chances of sundving a great operation. 

1 otherwise normal patient was 79 years old. 3 between 70 and 
74 had rather pronounced coronary sclerosis, 1, aged 73 severe 
prostatic hypertrophy, and a 57-year-old man very considerable 
•coronary sclerosis, 

G. 10 patients (9 submitted to post-mortem examination and 
1 not) who presented no complications and vvhere the post- 
mortem examinations revealed large, callous ulcers with open 
arteries. The ages ranged between 40 and 69. 9 were over 50. 
•3 died the first day, 1 the second, and 6 lived up to 9 days. One 
cannot divest oneself of the idea that some of these patients 
might have been saved by surgical inten^ention, if they had 
been distinguished in due time partly from those in whom there 
•occurs spontaneous haemostasis, and partly from those whose 
-complications preclude operation. 

Before passing on lo a further discussion on how to make such 
a distinction there is reason to discuss three facts of importance 
-where the problems of treatment are concerned. 

1. The chance of spontaneous haemostasis if the patient could 
be kept alive for a longer time. 

Haemostasis occurred in 2 of the 34 patients with a bleeding 
■peptic ulcer. One was submitted lo post-mortem examination 
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and presented a long-existing, callous ulcer with no visible ar- 
terial lumen. 2 were not examined after death. In 3 patients, o 
whom 2 died the first day and 1 the second, the liaemondiage 
came from fresh erosions in a gastritis. These could no doubt 
have been healed if the patients had been able to survive the 
first few days. In the two gastritis cases there sliould also have 
been a chance of spontaneous haemostasis. The remaining 27 
patients presented long-existing, callous ulcers, in nearly all 
cases with open, coarse, and indurated arteries. The immediate 
impression was one of little chance of closure in these cases. 

22 of the ulcer patients and the 2 gastritis patients had never 
bled before, while 12 ulcer patients had had one or more hae- 
morrhages. If the haemorrhage had come from the same ulcer 
each time there might perhaps after all have been a chance of 
spontaneous haemostasis. Nothing certain can be said, however, 
the more so because 10 patients had multiple ulcers. The chance 
of spontaneous haemostasis in these cases must thus be regarded 
as verj" small. 


2. Would Cl change of diet have improved the resuU? 

The effect of a certain diet does not manifest itself till after 
some days. The deaths of the 34 patients who died of the hae- 
moiThage occurred as follows : 


1st day; 34 

2nd — 3rd day: 8 
4tli — 9th day; 11 
26th day: 1 


The majority of such patients having a poor appetite those 

^ supposed to have been 

ma fechble by the diet. The same may have been the case with 

.hepres™, stl ™ - 

i e’duci'daM bv°' ““ «■> furlhermoo 

B and S ^ «*ulls tan Dcpl, 

no uept. L. Dept B used treatment according tn Pnhn, i 

gmnmg with Ihe diel of Ihc 3rd wcok i e curln d 

grae), while Depl, C used Meulengiachl’^diri De , r 
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nienl, including Ihe indications for blood transfusion, seems to 
nave been the same. 

Died of haemorrhage (ulcer and gastritis). 

0 — 1 day 2 — 26 days 

Dept..B: 5 (+2) 4 (+ 2) 

Dept. G: 5 4 

If ^^e leave out of account the fatal cases of bleeding peptic 
ulcer accumulated in Dept. B within the first two months of 
1947 (In-ackeled figures) the numbers of deaths are exactly the 
same in the two departments. If they are included the figures 
are shifted slightly in favour of Meulengracht’s treatment. The 
figures are, however, loo small to allow of definite conclusions. 
In other words, the present series gives no evidence to suggest 
that the puree diet should be superior to the ordinary ulcer diet 
from a life-saving point of view in cases of bleeding ulcer. It 
should be emphasized, however, that the patients in Dept. B 
are never treated by inanition. 

3. Which is the direct cause of death in these cases? 

Some of the patients who die of the haemorrhage are already 
suffering from diseases so severe that even a small trauma may 
kill them. The haemorrhage need not be particularly profuse, 
and (he main cause of death is actually the disease regarded as 
the complication (coronary sclerosis, etc.). 

This is not the general rule, however. The majority present 
either at once or after renewed haemorrhage the clinical picture 
of palor. exhaustion increasing to loss of consciousness, low blood 
pressure, and small, quick, and soft pulse. They complain of 
tiredness, wealmess, dyspnoea, headache of a throbbing cha- 
racter, and ringing in the ears. Renewed haemorrhage is often 
followed by syncope. The haemoglobin values are fluctuating. 
The lowest blood per cent values ranged in the present series 
between 33 % and 110 %. The figures are of little interest, be- 
cause a balance between plasm and blood cells is rarely at- 
tained before death; but they are suggestive that the decisive 
factor in the picture is not a direct haemoglobin deficiency. The 
rise often observed in blood urea points in the same direction. 
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It has been suggested that it should he due lo resorbed blood 
(Clausen), hut a quantilative sludj" of the protein conccnlraliou 
in a few litres of blood renders this an unlikely theory. It is 
more reasonable lo correlate the sign with the clinical picture 
and the haemoglobin values and conclude that the patients are 
suffering from acute haemorrhagic shock with the usual seque- 
lae. If there have been periods of vomiting or desiccation of (he 
patient due to protracted shock and reduced intake of fluid 
there is seen also disturbances in the acid-base equilibrium as 
well as hypochloraemia. A blood transfusion of 500 c.cm. often 
leads lo improvement of (lie general slate, which does not 
depend on the rise obtained in the haemoglobin value. 

We have, therefore, more and more become alive to the fact 
that the patients are shocked, and it is advised not to let them 
lie in piotracled shock, which may involve renal lesion and 


uraemia. During the war, when the possibility of jn-ocuring 
blood for transfusion was increased, some British writers tried 
to give heroic transfusions in these cases (up lo ];-< to 2 litres 
daily, a total of 10 lo 15 litres lo a few patients) with excellent 
resu ts. The scries comprised, indeed, only 30 cases varving 
greatly in intensity with 1 death; but still they showed that' the 
patients can he restored within a verj' short time and that there 
- no need to fear that the transfusions should intensi v ti e 

"T 

was infused a, 'T''' 

pressure were avoided. Wliolo hlood or’i '‘"'‘'T “f' 
suspensions are in such east “o” rriio^r;;™?! 
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Arrangeme}7t of Treatment of Patients with Haematemesis and 

Melaena. 

The results arrived at on the basis of the present series of 
cases seem to warrant the following conclusions: Tlie treatment 
of acute gastric haemorrhage should in the first instance be one 
of rest, confinement to bed, and from the very beginning a diet 
rich in protein and fluid, the form of which is of minor impor- 
tance. Tlie first few days one should be on the lookout for shock 
symptoms and, if such occur, give large and frequent blood 
transfusions as well as morphine acc, to requirement. The salt 
and electrolyte balances should be carefully watched. Moreover, 
it is essential that the exact cause of the haemorrhage and the 
severity of possible complications be ascertained as soon as 
possible. 

If the diagnosis is one of gastric or duodenal ulcer and pro- 
fuse haemon-hage persists for more than 36 to 48 hours in 
patients without severe complications. X-ray examination should 
be made and operation considered, particularly where patients 
between the ages of 50 and 70 are concerned. In younger patients 
the haemorrhage will nearly always slop spontaneously. 

The author is of the opinion that ab. one-third of the patients 
in the present scries might perhaps have been saved if the above 
principles had been cairicd through. In a few cases treatment 
of the shock would have involved a chance of spontaneous hae- 
mostasis (a few patients with oesophageal varices, e.g. in Banti’s 
disease, may possibly have the same chance), and in others it 
would have made operation possible. The remaining two- thirds 
were so ill from other diseases that they would have died in any 
case. 

Summary. 

31 cases of fatal haematemesis and melaena from all causes 
and 34 cases of fatal bleeding from gastric or duodenal ulcer or 
gastritis are studied. The following conclusions are drawn. 

1. Tlie differential diagnosis may be difficult on admission. The 

patients therefore shall always be treated as having a benign 

disease until the reverse is proved. 

2. In patients under 50 bleeding ulcer very seldom leads to 

death, in patients over 00 much more often. 
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3. Ahout iwo-lhirds of Ihc patients die because of complica- 
tions. Probably no treatment Avill be able to save them. 
Among the remaining one-third some could probably be 
saved if extensive blood-transfusions and perhaps suigciy 
were used. 
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SPLENIC NEUTRO-THROMBOPENIA 
By 

J or gen Bichel, M. D.^) 

Thai the function of the spleen in some way or other has an 
influence on the hemopoiesis in the bone marrow seems be- 
yond doubt, hut by exactly what process this “splenogenic 
maiTOw effect is brought about is less cleai’. In certain types 
of anemia (erythrocytopenia), neutropenia or thrombocyto- 
penia as isolated or combined phenomena, a splenectomy will 
cause an increase in the number of the involved cells in the 
blood. The increase may be lemporarj' or permanent, and may 
reach both normal and supernormal values. In many of these 
cases there will be histologically demonstrable changes in the 
spleen, but in some it has not been possible to demonstrate 
anything abnormal. The changes may be secondary in relation 
to various well defined pathologic conditions (Hodgkin’s dis- 
ease, tuberculosis, sarcoidosis, etc.), but in others it may pos- 
sibly be a question of primary affection of the reticulo-endo- 
thelial tissue, pezhaps localised to the spleen alone. 

It is generally supposed that the spleen exercises an inhibit- 
ing influence on the ccll-production in the bone maiTow either 
in the manner that the maturation of the cells in the marrow 
is retarded (^maturation aiTest«) or that their emission into 
the blood stream is delayed; — or perhaps the inhibition acts 
in both these directions. Under certain pathologic conditions 
this inhibitory function is increased, and the result becomes 
a deficiency of cells in the peripheral blood (liypersplenism; 
cf. Dameshek). Doan & Wiseman explain some of these con- 
ditions as directly caused by a process in the spleen, because 
they in the latter found larger quantities of phagocytic cells 
than normal, whereby the cell destruction is increased, re- 

1) Aided by grants from the Lady Tata Memorial Trust and the 
Anders Hasselbalch Anti-Leukemia Foundation. 
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deficiency of cells in the blood. A new explanation 


suiting in a 
suggested by Johansen, is 


based on the theory that the spleen 
«Ty^7gulatesThe supply of a substance necessary for the 
maturation of the cells. By absorbing this substance to a greater 
or lesser extent from the blood, the spleen should be al)le to 
exercise a regulating influence on the hemopoiesis in the mar- 
row. Under certain pathologic conditions the absorption should 
be greater than normal and the marrow thus be deprived of 
this substance, with the result that the maturation in the mar- 
row is inhibited and the blood stream becomes deficient in 
cells. 

None of these theories can, however, explain why this iri- 
hibitoiy action in some cases is selective, affecting either the 
erylhropoiesis, the granulopoiesis or the thrombopoicsis, and 
in other cases affects them more or less combined, with the 
extreme result that there in the circulating blood is a deficiency 
of all the cells derived from the bone marrow. It would there- 
fore be extremely interesting if it was possible to demonstrate 
a histologic distinction between particular changes in the spleen 
corresponding to the different types of splenogenic inhibition in 
die marrow. With the present hnowledge there docs not seem 
to be any basis for such a distinction. Allogclhcr the interaction 
between the spleen and the hone mari'ow ])icscnls so many 
palhophysiologically interesting problems that any rase rcjjorls 
contributing to their elucidation will he justified. Besides, it 
does not seem that the existence of these .splenogenic inhibition 
syndromes is generally recognised, and many patients llicrc- 
fore go about with their invalidating .symptoms though thev 
m many cases might he cured, or at least symptonialicallv 
cured, by splenectomy. The following is a report’ of such a cas’e 
of chronic neulro-lliromhopenia where the svmploms made the 
patient more or less of an invalid, and in xvhich splencclomy 
vas peiformed with Ihe result tliat he now for over two years 
ms been completely free from symptoms, even though the hema- 
tologic conditions have not become entirely norma]. 

Case RepotL 
Tile patient, a niarrje(j waiter nfrpH 
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Tabic 1. 

Ycnr 


I'cbr, 1 
<1 

85 

4,00 

700 

C5.000 

20 

152 

10 

50 
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nculrollu-ombopcnia (Record no. 2407/44). He staled that since 
his earliest infancy he had suffered from severe nosebleeds, whicli 
would start spontaneously, often in pcriod.s, sometimes lasting 
only a short while, at otiicr times for several days. He also had 
a tendency to get “blue spots", even by the .slightest trauma. 
As far back as he remembered, he had suffered from frequent, 
rather severe inflammations of the throat, stomatitis and 
gingivitis, with bleeding, foul-smelling gums, often accompanied 
by rises in temperature. He had been several limes in hospitals 
for llic.se troubles, since 1040 five times. On two of these occasions, 
in 1940 and 1944, he had been in the Municipal Hospital in Horsens, 
where a granulocytopenia and thrombopenia combined with a 
“maturation arrest" of the granulopoiesis in the sternal marrow 
was demonstrated. In the intervals between the acute exacerbations 
he had had periods of great fatigue. Altogether, fatigue had been 
a dominating .symptom as far hack as he remembered. In the last 
years he had been a waiter by profe.ssion, but the frequent attacks 
of stomatitis, with foul breath, and the spontaneous nosebleeds, 
which were liable to start while he was serving the guests, together 
with the fatigue, had made it impo.ssiblc for him to attend to his 
work. He had been treated with blood transfusions, ascorbic acid, 
roborants and disinfection of the mouth, but all without the slight- 
est effect. 

When lie xvas admitted to the Radium Center his appearance 
%vas that of a well-proportioned, though rather thin young man 
and corresponded to his age of 25 ycarsj but he looked tired and 
overworked, his face was pale and there were dark shadows under 
the eyes. The mucosce were not markedly anemic, though, and 
there was no icterus. There were small petcchim all over the 
trunk and extremities. Otherwise the physical examination showed 
nothing abnormal about the eyes and cars. The teeth were 
what cariou.s, but at tlic time there wa.s no stomatitis or gingivitis, 
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Spleneelomy 
Febr. 2 
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nor anything abnormal in Ihc fauces. Near llic angle of the jaw 
on both sides a couple of hazelnul-sizecl, freely displaceable, .slight- 
ly tender lymph nodes could be felt, hut otherwise there was 
no peripheral lymph node tumor. Stethoscopy of heart and lung 
normal. The abdomen soft and not tender to pressure. No tunior.s 
were felt, nor any enlargement of the liver or spleen. 

Psychically, the patient was very labile. He was greatlv de- 
pressed by his chronic disease and his resulting economic* wor- 
nes. Otherwise his principal complaint at the time wa.s .a feeling 
of overwhelming fatigue. “-l ong 

A nuniher of examinations were made; the results of the mod 
important blood examinations arc shown in Table 1 Ii win ) 

To™ •’"<! ".-.vn-ot le j;, 0 

The neulropMu^'wasX »>''Ohihopcnia, 

The remarkahlv hieli mono ^ deficiency of neutrophils. 

U ol "^‘’"^'^•'■tes were ahund- 

immature leukocytes in the 'blood "" 

sternal punctate was ricll in eelis The V"’ 

was lively and sliowed marked shift fn M e.sjiecially 

^vere present in the ratio oJ 

fed celts, and were thus abundant Xlsn”- nucleated 
lesis there was a distinct shift to he IcV Tl 
iets from the megacaryocytes was aor! ^ ^ formation of plale- 
eent of them showing any plJo^eV^^‘'^r^^^ Per 

numbers. The fragility o7 t e “ do i' 

Of the other laboratory exaiSa I n 'vas normal, 

die serum protein comlilLl "TTf l that 

»«■ -ho -nc,,4io tE, '-""Si, 
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Ti^re Wassermann negative, blood pres- 

As the blood picture was judged to be due to splenogenic marrow 
inhibition, it was tried, as a matter of experiment, if it could be 
infiuenced by roentgenologic treatment of the spleen, and from 
September 29th to October 7th 1,000 r altogether were given over 
iiie splenic region in daily doses of 100 r (factors operated with; 
160 kv., 4 ma., filter 1 mm. Cu., distance 40 cm.). The treatment 
caused no discomfort, but bad apparently no effect on the hema- 
tologic state. Neither did a scries of intramuscular injections of 
pentonuclcotide (Smith, Kline & French Laboratory, Philadelphia) 
in doses of 10 ml. daily seem to have any effect whatever on the 
granulocyte values. Personal reasons made it necessary for the 
patient to leave, but in November same year he was re-admitted, 
and examinations of the blood and marrow showed the conditions 
more or less the same as before (Table 1). At entrance he Avas in 
a rather poor state, with temperature 39.2° C. His breath was very 
foul and the gums swollen, bleeding and covered with dirty, ragged, 
necrotic false membranes. Under treatment with blood transfus- 
ion and alfasol the temperature rapidly went down and the oral 
cavity gradually became clean. The physical examination other- 
wise showed nothing new since his former admission. As his 
disease in fact made him invalid, he was advised to undergo a 
splenectomy, to which he consented; and on February 2, 1945, 
laparotomy cum splenectomy xvas performed (Prof. Aage Nielsen, 
surg. service, Aarlius I\Iunicipal Hospital). There were no com- 
plications, and the postoperative course was uneventful. 

Tlic spleen was slightly enlarged (300 g.), its surface smooth 
and natural, the section surface likewise. Histologic examination 
of sections from different parts all showed the same picture: the 
structure preserved, the follicles lying rather scattered and far 
apart. In the pulpa there was a moderate but distinct increase of 
the reticular cells and slight fibrosis, but no signs of excessive 
blood destruction, phagocytosis or pigment deposits. In the center 
of the follicles there was in many places a slight increase of the 
large, light reticulum cells, and also in the periphery of the fol- 
licles' there were in a few places seen small islands of reticulum 
cells, often in the vicinity of a vessel. There vvas nowhere extra- 
medullary myelopoiesis, but slight, diffuse eosinophilia. 

After the operation there was, as seen in the Tables (1), an al- 
most immediate rise in the granulocyte and thrombocyte values. 
An examination of the bone marrow shortly after the operation 
showed entirely altered conditions. The shift to the left in the 
granulopoiesis had disappeared, there were abundant quantities 
of mature granulocytes. There were still many megacaryocytes, 
but whereas before the operation only 15 per cent had been plate- 
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Table 2. 

Bone Marrow Differential Counts. 
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let-producing, there 'were now 80 per cent wliich ])roducc(l an 
abundance of platelets. 

The patient has been followed-up for a little over two years 
after the operation and has during that time been subjectively 
completely well, and there has been no epistaxis or even tlic .sligiil- 
est symptoms from the mouth or fauces. On the other hand, the 
operation has not had quite the desired effect on the liematologic 
state, inasmuch as there is still some neutropenia; and though 
the last control examination, a little over two years after the oper- 
ation, showed 300,000 thrombocyte!?, one examination, on .Tunc 19, 
1946, also here showed a somewhat diminished count (80,000). In 
periods both before and after the operation, the cosinophile leu- 
kocytes have shown high v.alues both absolute and relative; it 
seems as if the inhibition has not involved fliese cells. The mono- 
cyte values, which all the time had been high, rose markedly 
after the operation, but the appearance of llie cells was always 
normal, there were no immature monocytes. At no time were there 
any immature granuloc 3 'tes in the blood, or anv nucleated red 
cells. On the other hand, there was a slight increase of reticulo- 
cytes in the first days after the operation. 


There can hardly be any doubt that in Ibis case the spleen 
was chiefly determining for Ihe patient’s throml)o- and granu- 
locytopenia. Increase of the reticulum cells in that organ is a 
feature common for most cases of splenogctiic inhibition in 
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Ihr Jtt.-imnv. foini)Iote nonnalisnlion of the 

slnle is luh ohlaiiid is t.snally explained ns due 
to til.- ntTiiiuslanoe that in suelj cases the affection is ^jcncrnl- 
ts. !i to tin- wlitde retindoendothelial .system, 'fids was possibly 
hIno su in the case reported here. 

i he p atient was ntimlK-r si.x of a sihsliija of twelwe. .As it may 
p'-fh ap<. }h- more than a sim(ib’ eoineidetice that a larother two 
ya :af> yutin;;cr twai yt'ars afterwards was admitted to the Undiuin 
twnt.-r sufferiu!’ from siihaciita- blast leukosis, 1 here hricfly 
i;ive till- ft-caird of his case .-also; 


the pattcfit. n tjarafeaer, 2.’! ycar.s aald, iniinarrieil, was natmitted 
to tlir Itadlana Ont.-r for Jiatland Dec. 27, tPtC (Hecord. no, 4081/ 
tO). tar.-altta la;ad mi tlae wlode fac.-a (,’<tod until tiis faresent ill- 
n.-'s Ja.»d bf^aaia. .six uccfx ha-for<- ladniissiota, u'ilJt (a.-ain first in 
t!o- h-tt aiaal stiorlly .-aflir in the riebi kiaea-, rarad tba-ra in the left 
•taaiiabli-r. 'Ilia- svirc ta-niJar, jaerJaiaps ;a little .swollen. .M the 

■..xnai- lilt;.-, taa- !a:ad fai caa feclintt lir.-d anal b.aal bntl severni fitl.aeks 
of no'.ctilcct. .\t ladtiahsion tie v.ns nallicr fjilittiit-al and anemic, 
t>i!t not anancintrd. Tiie spleen w.-as sli>:bt!y enlarged, but there 
ssrfc no .sv^.itlen lyiniali lao.ies, ueilher was tba ra- aaay enlarftenaent 
..{ tin- tiver. 'ftaa- l.nea- and sboiildcr joints were leiuler to touch, 
but ttn-ra- v.'as no realtiess or swellinf,'. flood examinations .showed: 
•.r<liinenl.-ataon rata- ‘Jt ntna. la., erytlarocy tes 2,020,0(a(a per cmin., 
b-iako'-sles l/.ooia, platelets t2.'»,<a(iia. Differentital roanat: blasts 0 fth 
naseto.'stes 2 "7, •.cpmiiilail neaalroplaals 12 f'. e«sino]aInls 1 fj, 
tsinpliocstes 2" f; noraaat.bJasts I ?■', of inaela-aleal cells, 'fbe sternal 
marro-.v svas altaiost jaiare blast marrow. Hoeiilftenaai^rntabs showed 
tenkeinia* hour rlaiarutes (rarefaaetion, periosteal elevation) in Itae 
sliafts a>f richl femair anal both laumeri. 


The ifnaenosis is mat aliffieuH. it w:as a ease of lahislic leu- 
k.asis, Th.at it (aiTiirred in a hraalher of the first patient may. of 
emtisa-, h:a\e l>< en a tnen- i-oincidcnre: on the other hand there 
:ar.- cases i.paarleil in the literature in whia-h ;i familial con- 
stitii!iota:al dispositiaan seems to express itself hy different dis- 
inileis of lha- heniopt)ii‘sis, .mi Ihul, h'r inslanee, hinstie leu- 
baasis m:iv oe.-nr in a family where olher memlaer.s suffer from 
.-am-mia. 'pnannloevtoj.enia or tha‘ like (see: Uiehel. If 10). In 
this casab the other hrolhers and sisters could unfoiUmaloly 
not he a-xanained, but aecorditJft to stalenienls nanac of them 
paa-sa-nt any sifias of disease. 
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Summary. 

The author reports a case of chronic neutro-thrombopenia in 
a man, 25 years old, who since childhood had been more or 
less of an invalid from recurrent stomato-gingivitis, attacks 
of febrile angina and frequent, profuse nosebleeds. Examination 
of the bone marrow showed signs of maturation arrest of the 
granulo-thrombopoiesis. Splenectomy was . performed. The 
spleen was slightly enlarged and histologically showed minor 
changes, especially some proliferation of the reticulum cells 
and slight perivascular fibrosfe. After the splenectomy, the 
granulocyte and thrombocyte counts promptly rose, the patient 
was symptomatically cured and has since for more than two 
years been entirely fit for work, though continued blood ex- 
aminations still show some granulocytopenia. A younger 
brother was shortly afterwards admitted, suffering from sub- 
acute blast leukosis. His case is briefly described. The author 
briefly discusses the splenic inhibition 'syndronies and the im- 
portance of familiarity with them and with the value of splen- 
ectomy in such cases. 
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FOLIC ACID IN THE TREATMENT OF PERNICIOUS 
TAPEWORM ANEMIAO 

Diphyllobolhrium lalum and Pernicious Anemia. XI.^') 

% 

Bertel von Bonsdorff, M. D. 

Helsingfors, Finland. 

The Problem. 

1 1 is now a clinically well-established fact that folic acid 
(pterojdglutaniic acid) is a highly effective therapeutic agent 
in cases of crj'ptogenetic pernicious anemia, of other types of 
macrocytic anemia and of sprue. A review of the relevant lite- 
rature has recently been published by Cartwright. 

Folic acid has not yet been tested in cases of pernicious ane- 
mia due to infestation with Diphyllobotrium latum and the 
object of this paper is to demonstrate the value of the prepara- 
tion in this form of anemia. 

Method and Results. 

Folic acid was tested in 4 cases of pernicious anemia in tape- 
worm carriers. In 3 of them (Cases 86, 87 and 88) it can be 
regarded as certain that the anemia was due to the worm in- 
festation because the patients were only 19, 28 and 19 years old 
respectively, and because they had, at least on some occasion, 
free hydrochloric acid in their gastric contents while the anemia 
was manifest. The fourth patient (Case 89) was 53 years old 
and exhibited achlorhydria, so it cannot be completely excluded 
that here was a coincidence of anemia and tapeworm infesta- 
tion. Yet this seems improbable, considering that she had not 
previously suffered from anemia and that her recovery was 

1) Aided by a grant from the Ella and Georg Ehrnrooth found- 

-) Latest communication (X): Acta med. scand. i29, 213 (1947). 
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apparently complete when the anemia w'as cured and the worm 
expelled. All the patients showed the typical blood picture of 
a pernicious anemia. The sternal punctate, examined in Cases 
86, 87 and 89, was also t 3 'pical of this disease. No patient had 
any complicating illness. The bowel functioned normall}'^ in 
each case. 

Synthetic folic acid was used for the test and was adminis- 
tered per os in tablets of 5 mg. Some of these had been kindly 
placed at my disposal by Prof. E. Meulengracht, Copenhagen, 
and Prof. J. Waldenstrom, Upsala. 

The tests were planned as follows: after some days ohserva- 
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creased on an average 100.000 per day and the hemoglobin value 
rose from 30 lo 60 per cent. At the same time the thrombocytes 
increased with certain fluctuations from 56.000 to something 
under 200.000 and the leukocytes from 1.600 lo 3.700 (on dis- 
charge 7.500). The sedimentation reaction which 3 days after 
the treatment with folic acid began, was 90 mm/1 hour was 
25 mm/1 hour 2 days after the medicine was postponed, and 
at the lime of the worm cure was only 10 mm/1 hour. Already 
a few days after the treatment began the patient felt a sub- 
jective improvement. At the worm cure 45 m of Diphyllobo- 
Ihriuni latum were expelled and after that the blood improve- 
ment continued, but there was no new reticulocyte crisis. The 
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Fig. 4. Case 89. 


anti-anemic effect of the folic-acid treatment had obviously 
been maximal. 

Case 87 (Fig. 2) ran a similar course in all respects. This 
patient was given 30 mg “Folacid”, Union Chimique Beige, per 
os for 7 days. 

In Case 88 (Fig. 3) during the treatment with 20 mg Folvile 
and Folacid for a period of 9 days a reticulocyte response 
arose with two pealcs and a very^ long lasting blood remission. 
The blood values returned almost to normal before the worm 
was expelled. At the same time the sedimentation reaction fell 
from 128 mm/1 hour to 27 ram/1 hour. When admitted the pa- 
tient had anemia fever which disappeared 5—6 days after the 
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treatment was begun. In all probability the 

was due solely to the folio acid trealmcnt. It >s less probabu, 

that a spontaneous remission would have coincided wi i i s 

pf’Fpcl • t 

In Case 89 (Fig. 4) the initial values for hemoglobin and ery- 
throcytes were somewhat higher than in the previous cases. 
The reticulocyte crisis was also relatively insignificant. Yet a 
remarkable improvement of the red blood picture and the con- 
dition otherwise was noticed. Preparation used: Folvile, 20 mg 
for 10 days. 


Comments. 


It has previously been shown that a pernicious anemia due 
to Diphyllohothrium latum responds to treatment \vilh liver 
preparations per os or parentally and to slomach preparalioms 
per os just as satisfactorily as the cryplogentic and other forms 
of pernicious anemia. On the other hand, mixtures of gastric 
juice and meal or other sources of extrinsic factor are ineffec- 
tive in tapeworm anemia, in contrast to wdial is true of the 
ciyptogenetic form. 

The results here reported show convincingly that folic acid 
administered per os in doses of 20—30 mg per day produces a 
quick and powerful reaction in cases of pernicious tapeworm 
anemia. This result agrees wdlh what has been proved in other 
forms of macrocytic and megaloblastic anemia. 

Thus the anti-anemic effect of foJic acid is not impaired by 
the presence of Diphyllobolhrium latum in the intestinal canal. 
To prove this was the main object of these investigations. It 
was, therefore, not considered necessary' to examine the effect 
of the drug on the parenteral route. In all probability a good 
effect would also have been achieved in this way. 

The result is of interest because each new gain in research 
concerning the pernicious anemia should be tested as to the 

extent to which it can also be applied (o the pernicious tape- 
worm anemia. ^ 


According to a modern theory pul forward by Wclcli. Hcinle, 
Nelson and Nelson pteroylglutamic acid is released from pie- 

ion of \itamm Bc-conjugase in normal individuals Li not 
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in palienls with cryptogenetic pernicious anemia. This seems 
lo inclicalc lhal in the ialter disease it is the conjugase system 
which is at fault, and should account, in part at least, for the 
failure of the patients to derive adequate amounts of folic acid 
from the diet since in nature the compound may occur prin- 
cipally in the conjugated form. 

My results are not inconsistent with the possibility that this 
theory is correct. I have shown that patients with pernicious 
tapeworm anemia secrete intrinsic factor, hut that Diphyllo- 
bolhrium latum in vivo checks the reaction between the in- 
trinsic and extrinsic factors. The final anti-anemic product, the 
liver factor, on the other hand, is not impaired by the worm, 
nor as shown above is the folic acid. On the other hand it may 
be thought that the worm by its presence checks the conjugase 
activity and in this way in certain cases can give rise to per- 
nicious anemia. It should be stressed that it has not been pos- 
sible to prove the identity either of intrinsic factor and con- 
jugase, extrinsic factor and Vilamine conjugate, or liver 
factor and folic acid. Continued investigation is necessary for 
the solution of that problem. 

Summary. 

Folic acid (plcro 3 dglulamic acid) administered in doses of 
20—30 mg per os daily for 7—10 days produced a very good 
remission in cases of pernicious anemia due to infestation with 
Diphyllobothrium latum. It thus appears that folic acid is no 
more destroyed by the presence of the tapeworm in the intest- 
inal canal than is the anti-anemic liver factor. 

Cases. 

Case S6. IV. iilcdical Clinic, Maria Hospital, Helsingfors, 1355/47. 
Woman of 19 years. Fig. 1. Healthy in childhood. Worm segments 
noticed in the stools at the age of 15. Has never had a worm cure. 
Has been tired for some months, sometimes had diarrhoea. During 
recent months has felt nauseated and been giddy. 

Pale slightly icteric. Ankle jerks absent. Tongue smooth. No 
fever. Strong urobilin reaction in the urine. The gastric contents 
(20 ml) aspirated in the morning (on admission) contained free 
hydrochloric acid (free HCl 27, TA 49). After insulin stimulation 
only 5 ml mucus of acid reaction were obtained, no free HCl. 

Worm cure: 45 m Diphyllobothrium latum expelled. 
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Case S7, IV. Med. Clin. 856/47. Woman of 28 years. Fig. 2. Prev- 
iously healthy. For some months has felt tired, had soreness of 
tongue and a bad appetite. Has seen worm in the stools. 

Pale, slightly icteric. Tongue smooth, reddish. No fever. Ewaid- 
Boas (on admission) : 0 ml, free HCl 10, TA 30, 

Case SS. St. Jlichel General Hospital. 1608/47. Woman of 19 years. 
Fig. 3. Has been tired for some months. Headache the last week. 
Pale. Temperature the first 10 days ad 38—39° C. Hands and feet 
slightly swollen. Ewald-Boas (on admission) : 4 ml, free HCl 10, 
TA 45. 

This case was kindly placed at my disposal by Dr. V. Dahlstrom, 
head of the medical department, for the testing of folic acid. 

Case S9. I. Medical Clinic, Helsingfors. 159/47. Woman of 53 
years. Consulted me on account of epigastric pain and dyspnoea 
for some months. Had lost 2 — 3 kg in weight. Frequent diarrhoea. 
Giddiness, nausea, headache and sleeplessness for a time. Had 
once had a worm cure when young. Had seen worm in the stools 
several times during the last year. The patient was admitted to 
I. Jlcdical Clinic, whose chief, Prof, W. Kerppola kindly allowed 
me to test folic acid treatment on her. 

Subicteric. Tongue smooth. No signs of cardiac disease. No 
fever. Ewald-Boas (on admission) : 40 ml, free HCl 0, TA 7. 

Worm cure; 19,5 m Diphyllobothriiim latum expelled. 


References. 


Cartwright, G. E.; Blood 2, 111 (1947). 

Welch, A. D,, Hcinle, R. W., Nelson, E. M. and Nelson, H. V.: 
Chem. 16'!, 787 (1946). 


J. Biol, 



CJL" “cw^: «.«,.%W;, C.„c.lmen. 

Denmark. 


ON THE EFFECT OF TOTAL RESECTION OF THE 1^ UNDUS 
VENTRIGULI IN THRIVING SWINE UPON THE ANTI- 
ANEMIC FACTOR CONTENT OF THE LIVER 

By 

P. Borch-Madsen and A. Soehorg Ohlsen, M. D. 

The Iherapeulic experiments performed by Mcnlcngrachl in 
1934 in order to locale the “intrinsic factor” in the mucosa of 
the stomach gave a really surprising result. These experiments 
were carried out with dried, defatted, powdcrized tissues from 
the well-defined cardia, fundus and pyloric portion of swine 
stomach. The fundus powder was found to be inactive in the 
treatment of patients suffering from pernicious anemia, while 
the p 3 doric powder gave remission of the disease with the same 
intensity as obtained with liver preparations. Tlic cardial pow- 
der had a slight remillenl effect. 

The gastric achjdia, v'hich is a characlcj’islic feature in per- 
nicious anemia is due to severe chronic, inflammatory' changes 
in the fundic mucosa accompanied by atrophy of the specific 
glandular cells: chief cells and parietal cells. They arc replaced 
by uncharacteristic columnar epithelial cells, approxiinalclv 
of the neck-chief cell type, or with goblet cells. In contrnsd 
hereto, the mucous membrane of the pyloric portion is almost 
intact histologically. 

In view of this fact it would seem reasonable to expect the 
undic powder to he the most active in the therapeutic effect. 
Rut this was not the case when material from swine stomach 
was given lo Ihe palienls. In 194B, however, Landhoe-Cl.rislcn- 
sen & Plum showed powderized luiidus humanus lo he llicra- 
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p ulica]]y effeclive against pernicious anemia, demonslraline 
tiius that in (his respect there is a difference in the stomach of 
man and swine. No explanation of this difference is found in 
the histological features, which appear to be identical in the 
Iho species. Possibl}' a' more thorough investigation of the en- 
zyme systems in these two mucosal l3fpcs may lead on to a 
satisfactorv explanation. But, so far, the investigations aimed 
in this direction have not revealed anything to settle this 
properly. Thus, at present, it siniplj' has to be taken as estab- 
lished that Iherapeulicalh’' (he powder from swine fundus is 
negative, that from the fundus humanus positive. Elucidation 
of this feature in other mammalian species seems desirable. 
At any rate, the experiments leporled by Landboe-Christensen 
& Plum have brought hannonj' in the conception of the central 
position of the fundus of the stomach in the clinical picture of 
pernicious anemia. 

Petri and collaborators have reported a number of experi- 
ments with total resection of the fundus on swine, giving rise 
to a morbid condition intcipreted as pellagra. The pigs treated 
in this way were loosing in weight, becoming cachectic, simply 
anemic, with pronounced skin changes and pareses. From the 
liver of such pigs a preparation was made in the same way as 
“hcpsol" (therapeutic liver preparation against pernicious ane- 
mia), but this was found to be ineffective in untreated cases of 
pernicious anemia. This, we think, is connected with the char- 
acter of the illness from which (he pigs were suffering. That 
this illness was not dirccll}' associated with the fundic gastrect- 
omy is evident from the experiments reported by Borch-Madsen 
who succeeded in keeping the fundeclomized pigs thriving on 
an adequate diet. The experimental results obtained by Petri and 
collaborators with fundectomized pigs, we think, may be taken 
to suggest that in patients with pernicious anemia the mechan- 
ism involved in the exchange of the antianemic principle is 
highly sensitive. In patients of this character the appearance of 
infectious lesions brings about that the otherwise suffident 
dosage of antianemic principle has to be multiplied many times 
in order to produce remission of the disease. Whether we here 
meet with an impairment of the capacity of the bone marrow 
for utilization of the antianemic principle, or whether the pre- 
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parafion of this principle in the liver has been disluihed so 
fhat its utilization has become defective, is still an unsettled 
question. If in Petri and collaborators’ experiments the diet of 
the pigs has been adequate quantitatively and qualitative j , 
some disease of unknown nature has led to cachexia of the 
animals and prevented the building-up of the anlipernicious 
principle in the liver. 

In support of this view we shall report a couple of thera- 
peutic experiments on previously untreated patients suffering 
from pernicious anemia who were given “hepsol” made from 
the liver of totally fundcctomized pigs that were thriving over 


175 days after the operation. In these animals the fundic re- 
section had induced a simple achylic anemia of the Faber type, 
whereas no evidence of pernicious anemia was observed in the 
experimental series. These swine presented no evidence of an}' 
nervous affection and no skin changes. 

In the therapeutic experiments, hepsol made from the liver 
of these animals was found to induce a rise in the rcliculocyle 
count in hitherto untreated patients suffering from pernicious 
anemia. This is in hannony with the negative results obtained 
by Meulengracht on administration of powderized .swine fundus 
to such patients. 


As to the technique employed for the production of achylia 
through fundectoni)' of the stomach, besides details in the feed- 
ing and living conditions of the achylic pigs, the reader is 
referred to the dissertation of liorch-Madsen, as the present 
liver material originates from the achylic swine included in 
that work. 


^ Hosp., Record. No. 

The patient was a woman, aged C7, admitted 1/9-2/11/.1.1 under 
the diagnosis: Pernicious anemia. / i/ii unucr 

Through many years the patient liad heen .suffering from a 
in 193 ^?”’ invalidity in.suranL benefit 

Weight. 72,5 kg. Height; 152 cm. Blood pressure- w 

sermann: Negative „ii . pressure. l/O/So. Wa.s- 

ec; X S 
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1.8G0.000. Color index: 1,25. 

White blood count: 1580. ' 

Sternal punctate: Per 400 cells of the “white system”, the follow- 
ing cells of the red system” were found: 


Proerythroblasts 0 

Erythroblasts, basophil 7 

— eosinophil I 4 

Promegaloblasts (1 in mitosis) 97 

Megaloblasts, basophil 34 

— eosinophil 24 


The erythrocytes showed very pronounced anisocytosis and 
mcgalocytosis. In addition a few polychromatic erythrocytes were 
seen. 

This blood picture is characteristic of megalocytic anemia of 
pernicious type. 

As to the treatment, see Fig. 1 . 


The patient stated of her own accord that mentally she felt much 
better after the first injections of the hepsol employed, being not 
by far so tired and unreasonable as before. 

The treatment w'ith our hepsol was followed by a smaller rise 
in reticulocytes — much smaller than was justified to expect from 
the red blood count. Subsequent treatment with “hepsol fortior” 
gave a secondary rise in reticulocytes of the magnitude expected, 
and followed by a rise in the red blood count and hemoglobin 
percentage. 


Experiment 2 (Dcp. C, Copenhagen County Hosp., Record No. 
1668/44). 

Male, aged 73, admitted 28/10 — 16/12/44. 

Diagnosis: Pernicious anemia; sequelae of colostomy for cancer 
of the rectum; myocardiac degeneration. 

In 1938, cancer of the rectum was diagnosed and treated with 
1 ) colostomy, 2 ) abdominoperineal extirpation of the rectum. 


Microscopy: Adenocarcinoma. 

On present admission, the colostomy w’as functioning well, and 
there was no sign of recurrence of the adenocarsinoraa. 

Through the last months the patient had been complaining of 
increasing tiredness, on which account he now was admitted. 

Weight: 70 kg. Height: 177 cm. , -At,, mi 

Ewald test meal: 10-f 0 cc.; poorly chymified; free acid 0, total 

^'^Hemogfobin: 43 %. Red blood count: 1.490.000. Color index: 1,38. 
' Sternal punctate: Per 400 cells of the “white system , the follow- 
ing cells of the "red system” were found: 
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Proerythroblasts 3 

Erytliroblasts, basophil 3 

— eosinophil ’ ’ ] ” 3 

Promegaloblasts (2 in mitosis) 30 

Megaloblasts, basophil 39 

— eosinophil 32 

The erythrocytes showed a considerable degree of anisocytosis 
with megalocytosis and some polychromatophilia. Thus the bone 
marrow showed the presence of a megalocytic anemia of pernicious 
type. The megalocytic regeneration type was accompanied by the 
presence of many large neutrophil, somewhat polyraorphonclear 
myelocytes. 

As to the treatment, sec Fig. 2 . 

Mentally the patient was feeling much better shortly after the 
institution of the treament. 

The amount of helpsol that could be prepared from our liver 
material was only slight. The pharmaceutical manufacturing 
firm, Medicinalco Ltd., Copenhagen, was so accomodating as 
to prepare the “hepsol" for us, and Dr. Munk Plum has calcu- 
lated the reticulocyte-maturing factor of this hepsol and found 
it a little lower than normally. Undoubtedly the first dosage has 
been loo diffuse and weak, on which account it was altered 
in Exp. 2 so as to malte a comparison with hepsol practicable. 

In Exp. 2 we meet with a convincing rise in the reticulo- 
cyte count. Still, after a pause of 16 days, treatment with hepsol 
fortior was given, and this brought a secondary rise in the 
reticulocyte count to about one-half of the first value. 

This has to he looked upon as resulting from insufficient 
administration of our hepsol, not as a disqualification of this 
hepsol. 


Summary. 

Two patients suffering from, pernicious anemia are treated 
with “hepsol”, prepared from swine on which previously total 
fundecloniy of the stomach had been performed. In the first 
patient a diffuse and weak dosage of the “hepsol resulted in 
a moderate rise in the reticulocyte count. In the second patient 
a more concentrated dosage of our hepsol was followed by a 
sufficient rise in the reticulocyte count. But lack of “hepsol 
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material precluded any continuous treatment with this sub- 
stance. 

The conclusion is drawn that the fundic portion of the swine 
stomach is of no significance to the formation of the antiperni- 
cious principle in the liver. 
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acute hemolytic anemia (TYPE LEDERER) 

By 

Holger Buck, M. D. 

Hitherto 5 cases of acute hemolytic anemia of tlie Leclcrcr 
type have been reported in this country' (Tagc Christiansen, 
Knud Hoyer, Roelsen and Soehorg Ohlsen). Of these cases, onl\ 
one occurred in a child, 3 ycai-s old (Hoyer), while tlie remain- 
ing 4 patients were adults. 

In the Medical Department E of the Frederiksherg Hospital 
we have had occasion to treat a boy, 9 years old, who was 
admitted with symptoms of this disease. In this hoy the devel- 
opment and course of the lesion were characteristic of the acute 
form of the disease, and hence it will be appropriate to give a 
brief abstract of the case history, with mention of the move 
important laboratory' examinations perfoiined. 


Case Record. 

(No. 72/45), Boy, 9 years old. Admitted 7/12/.14. Discliarged 
6/1/45. 

Family history negative as to tendency to diseases of the blood 
or similar conditions. 

The patient is an only child. His past history is negative except 
for an attack of rubella and tendency to angina. 

Present illness: Onset 3 days before admission with a little 
headache, which persisted. On the following day the boy became 
dizzy and had attacks of vomiting, Avith a rise ‘in temperature to 
38 . On the next day (the day before admission) the skin of both 
hands was noticed to have become marmorated. He was brought 
to the hospital on account of increasing las.situdc. No treatment had 
aSe^^^" particular no form of sulfanil- 

On the admission, the patient was markcdlv exhausted and ox 
tremely anemic. He was lying restless, with facLf twitdiings 

orX^sF tttlequate answers. ’ 

^ in, especially on the extremities, small ulcers were 
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scattered about, resembling mostly scratching of prurigo elements, 
there were ho petechim, but on the extremities the skin showed 
a pronounced, wide-meshed bluish marmoration. 

There was slight rigidity of the neck and the back. Otherwise 
the physical examination showed no abnormality. In particular, 
there was no enlargement of peripheral lymph glands; nor any 
enlargement of the liver and spleen. 

Hemoglobin; 28 %. Red blood count: 900,000. Color index: 1.4. 
The red blood picture showed mostly normocytes, but there was 
pronounced macrocytosis and microcytosis, together with several 
normoblasts and a few chromophilic cells. White blood count: 
51,500. Differential count: neutrophil staff-nuclears : 11%; seg- 
ment-nuclears : 38 %; large lymphocytes: 10 %; small lymphocytes; 
30 %; monocytes; 6 %; transitional forms; 5 %. Blood grouping: 
Type 0. 

Spinal fluid; Cells 3/3; albumin 10; globulin 0. 

On the day after admission a blood transfusion was given, 300 cc., 
after which the boy straightened up somewhat and became more 
quiescent. 

As there was no change in his anemic, wax-pale appearance, 
blood transfusion was given also on the following 2 days, during 
which he became clear, improved markedly and began to eat. 

As the hemoglobin percentage increased but slowly, the em- 
ployment of blood transfusion was continued, altogether 6 trans- 
fusions being given in the first 13 days after admission. 

Temperature; 39 ° on the day after admission but otherwise 
varying during the first week between 37.2/37.4 and 37.8/38.4, 
whereafter it became normal. 

At no time was there any palpable enlargement of the spleen or 
liver. 

The boy kept feeling w^ell, and he was discharged one month 
after admission. 

Reexamination, 1 year later. During this year the boy had been 
feeling perfectly well, having not had any illness whatever, nor 
any rise in temperature. He was always in good form, and active, 
never tired. The appetite was good, and he had been gaining grad- 
ually in weight. He looked healthy. There was no enlargement of 
peripheral lymph glands; the liver and spleen were not palpable; 
arid there was no icterus. 


Other Laboratory Examinations: 

Urine; No albumin, blood, pus or sugar. 10/12. -furobihn, 1/30; 
11/12 and 12/12: -kurobilin 1/10. 

Icterus index, 11/12: 10, 

Hemoglobin and reticulocyte values, see Fig. 1. 
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Sternal punctate, 11/12; 


Proniyelocytcs 2.75 % 

Netilropliil myelocytes « 

Eosinophil -- 3'25 % 

Basophil — 0 

Metamyelocytes + neutrophil staff-nuclears . 35.50 % 

hTcittrophil polj’morphonuclears 18.00 % 

Eosinophil leukocytes 0.75 % 

Basophil — 0 

Lymphoblasts 0.25 % 

Lymphocytes 18.50 % 

IMonocytes 0 

Plasma cells 0.50 % 

Megakaryocytes 0 

Reticulum cells 0.50 % 

Per 400 cells of the "white system" the following counts were 
found for the "red system": 

Erythrogonia 31 (normal 4 — 6 ) 

Erythrohlasts, basophil (12 in mitosis) . . 238 ( — 20 — 30) 

— eosinophil 270 ( — 30 ) 

Shadows 12 


The erythrocytes show marked anisocytosis with macrocytosis 
and pronounced polychromasia. Corresponding hereto, there is a 
very active erythropoicsis. Sonic of the erythrogonia arc rather 
large. 

The total picture corresponds to a rather severe lo.\is infectious 
effect on the marrow. There are signs of a rather severe anemia of 
simple type, also a shift to the left in the "white picture”. No 
evidence of leukemia is seen, nor any tumor cells. 

(signed A. Speborg Ohlscn). 

Red blood picture, 9/12 and 11/12: Similar findings as on ad- 
mi.s.sion. 

White blood counts: On 9/12: 44,300; on 11/12: 20,140; on 
25/1/45: 8500. 

Repeated differential counts showed similar values as on ad- 
mission. 

Thrombocytes: 9/12: 130,000; on 13/12: 176,000. 

Sedimentation rate, 12/12:. 160 nim/1 hour. 

Wassermann; Negative. 

Clotting time, 9/12: IK- niin. Bleeding time, 11/12: 1 min. Capil- 
lary resistance, 11/12: 2 petcchiac. — Osmotic resistance, 20/12; 
Beginning hemolysis, 0.40 %; total, 0.40 %• 

Feces: Benzidin test negative; no pathogenic intestinal bacteria. 

Blood* cultures, 8/12 and 11/12: negative, in particular with 
regard to growth of leptospira. 
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Widal test, 14/12 and 20/12: Positive reaction with typhoid 0 
anusen in dUntiin 1:50. Weil lest, 14/12: ncgal.ve, 

Phils: 65%; eosinophils: 2%; lymphocytes: 31,«, monoc5tcs. 

2 %). , , 
Epicrisis: A boy, 9 years old, with a pasl hislory of good 
health, becomes suddenly ill (from no known cause), exhaustc , 
showing within a few days a fall in hemoglobin to 28 %, accom- 
panied by microcytosis and macrocylosis, together with the 
appeai’ance of nonnoblasts in the peripheral blood, leukocytosis, 
reticulocytosis and urobilinuria. He improves after blood trans- 
fusion. Still, it is necessary to give him a total of 6 transfusions 
in the course of 13 days. — After this he becomes perfectly well. 
On reexamination one year later, he has ])ecn j)erfcclly well 
since his discharge, and now the blood examination shows only 
normal features. 


Discussion, 


In the first da 5 ’^s after the admission of the patient wc were 
rather uncertain as to the diagnosis of liis illness. 

In view of his age and his appearance on admission wc were . 
most inclined to think that here we might he dealing with an 
instance of acute leukemia. Bui the blood examinations and 
the subsequent course of the lesion excluded this possibilily. — 
Likewise, hemorrhagic, anemia could be excluded, as the history 
of the patient was perfectly negative with regard to any pre- 
ceding hemorrhage; and, furthermore, no evidence of occult 
bleeding could he found. 


Then it might seem conceivable that the lesion consisted in 
some toxic damage to the bone marrow — brought about cillicr 
by an infection or by poisoning with one of the subslance.s 
known to have a toxic effect on the l)one marrow or blood 
cells. But the negative result of the repeated Idood cultures 
as well as the entire course of the case c.vdudes the possibility 
of a sepheemm. Besides, the clnld has not been given any dru4 
™edialely W„,e u.e o„s.l of U,e il,„css .. 0 / 1,0 ^ .if d 

ZZ:. ‘'“-Se soo,..s 1 
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As Ihc family liislory is negative with regard to the occur- 
rence of familial hemolylic jaundice, also this possibility is out 
of the question. On the other hand, jt is more difficult to ex- 
clude the possibility of an acquired hemolijlic jaundice. Still, 
the macrocylosis, the normal osmotic resistance and the course 
of the case goes strongly against this possibility. 

iSor does the course of the illness in our patient resemble 
paroxysmal noclurnal hemoglobinuria or cold hemoglobinuria. 
Thus no hemoglobinuria was demonstrated on his admission; 
the Wassermann lest was negative; and there has been no re- 
currence of his illness since. Unfortunately, no examination was 
made for cold hemol 3 'sin. 

So it looks as if this must have been a case of the acute hemo- 
lytic anemia described by Lederer in 1925 and 1930. 

This type of hemolylic anemia is characterized bj' its acute 
onset and short duration, going on to complete recovery — 
spontaneous or following blood U-ansfusion — or terminating 
fatally after a few days. Dyke & Young have described a few 
cases of a more chronic character, it is true, but they appear to 
conslilulc a special group. 

Recurrence of the disease appears not to have been reported 
in any instance. 

After a few daj's’ fever, malaise and influenze-Iike symptoms 
with dcdolalions and, sometimes, gaslro-intestinal symptoms 
(especially in children), a veiy^ pronounced anemia develops, 
accompanies by a more or less intense icterus together with 
urobiliniiria; sometimes also marked hemoglobinuria. Besides 
the anemia, as a rule the blood examination shows also micro- 
cytosis as well as macrocylosis, leukocytosis and rather numer- 
ous normoblasts and chromophilic cells. Furthermore, there 
graduallj'' appears a pronounced reticulocjdosis as sign of the 
intensive blood regeneration. 

An interesting phenomen is the auto-agglutination of the 
patient’s erythrocytes demonstrated by Greemvald, Gjordano & 
Blum that disappears after blood transfusion. On the xvhole, the 
effect of blood transfusion is very striking. Often il takes only 
a single transfusion to obtain complete recover 3 ^ 

As to the etiology of the disease, it is still obscure. Roelsen 
and Soeborg Ohlsen think that the anemia is due to the effect 
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of a hemolysin, either owing to a direct loxic-infectious agent 
or to a congenital or acquired latent disposition that becomes 
activated by toxic-infectious processes or, perhaps, by some 

psychic trauma. t- c 7 

According to a private communication from Dr, E.bomcuti, 

Bagdad, the disease is said to be very' frequent in Iraq, where 
its occurrence is said to be markedly seasonal, as it appears 
almost exclusively when a particular sort of green peas is 
blooming. The disease is talmn to be of allergic nature and it 
has heen possible to produce a vaccine that protects against 
this disease completely. The course and treatment of the dis- 


ease are quite the same as dcscrilicd everywhere. If blood 
transfusion is given early enough, practically every patient u’ill 
recover. Several hundred cases of this kind are said to occur 
eveiy^ year in Bagdad alone. 

Besides, the eliciting factor just mentioned, no doubt, there 
must be other factors loo. In our case it was not possible to 
find any factor that conceivably might liavc elicited such an 
allergic reaction. In addition, it is to be pointed out that in our 
case the disease commenced in the heginning of Dccemher. 
The positive agglutination lest with typhoid 0 antigen demon- 
strated in our case may hardly be assigned any particular 
significance. During his illness, our patient had no gastro- 
intestinal disturbances whatever, and the examination of llie 
feces revealed no pathogenic intestinal bacteria. Our jialienl 
has never bad any .symptoms of some lypboid infcclion, and 
he has never heen vaccinated against typhoid fever. 
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HYPERSPLENISM; SOME PRELIMINARY OBSERVATIONS 

By 

WilUam Dame.shek. M.D. and Solomon Eslren, M. D. 

Boston, MassachuscUs, U.S.A. 

It has long been known that enlai-gcmcnl of the spleen, is 
often associated with a reduction in the number of red cells, 
white cells, or platelets in the circulating blood. Some obser- 
vers have believed that there is a causal relationship between 
the .splenomegaly and the accompanying anemia, leukopenia, or 
thrombocytopenia. This concept has shown a gradual evolution 
over the years. 

Apparently Gretzel in 1860, in a description of “splenic ane- 
mia," (1) was the first to suggest that the spleen might be re- 
sponsible for a reduction in the circulating blood cells. Banti 
(189.3—1910), (2) popularized the designation of “splenic ane- 
mia,” and following his observations, almost any anemia as- 
sociated with splenomegaly and in which no other etiologic 
agent could he found was called “Banti’s disease," on the as- 
sumption that the spleen was tlic responsible agent. Banti, as 
well as O.sler (.3), noted the frequent occurrence of leukopenia 
in cases of “.splenic anemia.” Cabot (4) who was skeptical of a 
causal relationship between the spleen and the anemia, poin- 
ted out that the leukopenia was often more striking than the 
anemia. Frank in 1916 suggested that the leukopenia might be 
due to the enlarged spleen, and used the term “aleukia splenica 
for the condition, (.6), About the same time a causal relationship 
between the spleen and thrombocytopenia (idiopathic throm- 
bocytopenic purpura) was suggested by Kaznelson (6). Thus, by 
1916 three cytopenias had been described in association with a 
possible dysfunction of the spleen: anemia, leukopenia, and 



107 


Ihrombocylopenia. In Ihe first two, splenomegaly was common; 
in the last rare. 

The manner in which a large, spleen might produce reduc- 
tions in blood cells (cylopenias) has been widely discussed. In 
“hemolytic splenomegaly”, (hemolytic anemia) as studied inlc- 
sively, by Banti (7) and Micheli (8), splenectomy was often 
found to be curative. It was known that the spleen destroyed 
excessive numbers of red cells; i.c. this splenic cylopeuia was 
evidently due to an excessive destruction of the red cells by the 
pathologic spleen. By analogy, Kaznelson allributed the throm- 
bocytopenia of idiopathic thrombocytopenic purpura to an ex- 
cessive destruction of the circulating platelets by an abnormal 
spleen; and many observers have blandly accepted this mechan- 
ism to dale. The leukopenia of certain cases of sjilcnomcgaly 
has also been explained on this basis, notably by Wiseman and 
Doan (9), who have often found phagocytosis of neutrophils 
within the reticulo-endothclial cells of the spleens in their eases. 
These observations require confirmation however. Phagocytosis 
of platelets in idiopathic thrombocytopenic pniquira has been 
described only rarely. 


The opposing view, that the various cylopenias might be due 
to a splenic “depression” or “inhihiliou” of (he hone marrow, 
was first suggested by Rendu and Widal (1899) (10) and by 
Isaac (1912) (II). This view implied lhal the enlarged spleen 
inhibited formation of blood cells within the marrow and/or 
inhibited their delivery from the marrow to the peripheral lilood. 
The implication was also prescnl (hat not all cases of “sjilcnic 
anemia” were hemolylk in type. Frank (1916)* accepted the 
thesis that over-production of a splenic hormone gave rise to 
certain cases of anemia by bonemarrow inhibition; and posliila- 
led (he same mechanism to explain the ucutropenia found in 
diverse ceses of splcomeg.ly (Icah-^znr, lypi.us, Hodgkin', dis- 
ease, cirrhosis of llic liver.), jia,] .,„„„oslcd llul 

some circnlaling “loxiii" was responsiWe for itiionalidc (lirom 
locyiopenic purpura by inhibiiio,, of plalelcl Jm 2 “1 

« gakaryopues in „.e niarrowi h«. lie did no, T/ie who 
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^ r , somclimcs be due lo a splenic loxin which so 

affcc ed Ihe megakaroocyles that they were unable lo produce 
p alelels in normal fashion. He also discussed the possibility 
ihat “aclivily of the spleen” might affect not only the mega- 
Ivoiyocyles but also, in other cases, the hone marrow erythro- 
cytes and granulocytes, resulting correspondingly in anemia and 
neutropenia (13). 

That idiopathic thrombocytopenic purpura is indeed the 
lesull of splenic hormonal inhihilion of platelet formation from 
megakaryocytes has been reasonably well established (splenic 
thrombocytopenia) (14) for at least many cases. Splenic anemia 
due, not lo increased hemolysis, but to inhibition of the erythro- 
cytes in the marrow and cured by splenectomy has also been 
reported (15). In recent years, following the articles of Doan 
and Wiseman, many cases of splenic neutropenia and splenic 
pancytojienia have appeared in the literature, although a hor- 
monal explanation for their pathogenesis has been accepted 
onl}' occasionally (16). Splenic pancytopenia in which all the 
niarrow elements arc inhibited by an enlarged hyperactive 
spleen have been reported by Engelbrelh-Holm (17), Dameshek 
(18) and Dameshek and Eslren (18a). Whatever the mechanism, 
whether phagocjdosis or inhibition, it is agreed that splenectomy 
is the only treatment of value. 

Numerous observations indicate that the normal spleen has 
certain regulatory effects upon the bone maiTOW' controlling the 
release of the various marrow cells into the circulation. Since 
it is probable that the passage of a cell from the marrow to 
the blood is a function of its maturity, the spleen may well 
control cell maturation within the marrow, and thereby its 
release. In the absence of such control (e. g. after splenectomy), 
granulocytic leukocytosis, thrombocytosis, and the appearance in 
the circulation of immature granulocytes and erythrocytes 
(Howell-Jolly bodies, nucleated erythrocytes) are common fea- 
tures. In view of the lymphocytosis following splenectomy, 
Singer, Miller, Dameshek (19), suggest a controlling influence 
by the spleen on lymphocytopoiesis as well. 

Splenomegaly is found in numerous conditions. Whenever 
enlargement of the spleen occurs, the normal activities of the 
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. . fn become exaggerated, resulting in “hypersplcu- 

^P'rS^ rcondmons of lolally diverse eUology. 
r,;sl!g aTn^^iono. dis.urbance induced in some obscure 
mfiroer by Ihe enlarged spleen. Hypereplcnism has been foun 
will! splenomegaly in the following eondilions-. 


Acute and subacute infections: 


Chronic infections: 
Infection-like slates: 


Kala-azar, lyp.hus, thyplioid, 
measles, brucellosis, subacute 
bacterial endocarditis. 

Tuberculosis, syphilis, malaria. 

Rheumatoid arthritis, Boccks 
sarcoid. 


“Congestive splenomegaly”: Cirrhosis of the liver, portal 

vein thrombosis, splenic vein 


thrombosis. 

Disorders of Lipid Metabolism: c.g. Gaucher’s disease. 

Benign proliferation: Benign tumors and cysts. 

Malignant proliferations: Leukemia, Hodgkins disease, 

lymphosarcoma. 

Idiopathic splenomegaly. 


Those syndromes in which the etiology of the sjdcnomegaly 
can be ascertained maj' be spoken of as “sccondan’ S])lenic 
cylopenias”. In many instances, the cause for the splenomegaly 
is obscure, and the picture may he described as “prijuary hyjjer- 
splenism” or “primary splenic cylopenia”. The j)articular variety 
of c 3 dopenia has no relationship to the undcrlj'ing cause for (he 
splenomegaly; i. e. in ani/ of these conditions, anemia, neutro- 
penia, and thrombocytopenia may occur either singly or in 
various combinations, including splenomegaly; in l)olh primary 
and secondary cases, removal of the spleen is usually followed 
by return of the blood values to nonnal. 


These syndromes have been known for many years, but it 
IS only recently that they Jiave come into prominence. The 
piimary l 3 fpes constitute the unexplained cases of splenom- 
egaly with neutropenia, anemia, Ihromhocytopcnia or pan- 
c 3 dopcnia. Certain instances of so-called "rWracloiy” anemia 
tall into this gi-oup and arc cured by splenectomy. Felly’s 
syndrome, described in 1921, (20) is a form of cylopenia ass'o- 
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cmted with the splenomegaly of rheumatoid arthritis. The 
neutropenia considered so characteristic of kala-azar, Gaucher’s 
disease, chronic malaria, cirrhosis of the liver, etc. is in all 
probalrilily merely a manifestation of the splenomegaly of these 
disorders, and not of the disorder itself. The term, "Banli’s Syn- 
drome to connote splenomegaly with c 3 ’^topenia is obviously 
superfluous and incorrect since almost any splenomegaly, ir- 
respective of its cause, may result in cjdopenias. Banti’s original 
conception of an orderly progression of splenomegaly, anemia 
and cirrhosis of the liver has not been supported by continued 
observations over the years. 

During the past several years we have observed 28 patients 
in whom a diagnosis of hypersplenism was made, exclusive 
of cases of pure splenic thrombocytopenia (idiopathic throm- 
bocytopenic purpura). These patients could be divided into 
three main groups; 

1. Neutropenia with or without thrombocytopenia. 

2. Pancytopenia in which the anemia was not hemolytic. 

3. Pancytopenia in which the anemia was hemolytic. 

This subdivision is admittedly artificial for, according to 
our concept, in all cases there is an overactivity of some func- 
tion of the spleen. The factors which result in neutropenia in 
one case, thrombocytopenia in another, and pancytopenia in 
others, are quite unknown. 

Clinically, the symptomatology' corresponded to the parti- 
cular cy'lopenia present. Patients Avith neutropenia complained 
of weakness, fever, recurrent infections, and polyarthralgia. 
Patients with anemia had weakness, pallor and fatigue. When 
the anemia was hemolytic, severe Aveakness, jaundice and 
fever Avere often present. Patients Avith thrombocytopenia com- 
plained of petechiae and ecchymoses; rarely, of more marked 
hleeding-O In patients Avilh pancytopenia, the symptoms Avere 
additive, although one group usually predominated. 

On physical examination the spleen AA'as ahvays enlarged. 
In some cases the liver was also palpable. In tAVO cases, en- 

1) It should be recalled that patients Avitli pure splenic throm- 
bocytopenia were not included in this series. In them, of course, 
bleeding is a marked complaint. 
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larked lymph nodes showing non-specific li^'perplasm on bi- 
opsy were present. Pallor, icterus, pelechiac and ecchymoses 
completed the picture in the corresponding cylopenic states. 

The prominent lahoralorj^ finding was the occurrence of some 
form of cytopenia despite adequate and often increased pro- 
duction of the involved cell in the bone man-ow. The patients 
with neutropenia showed normal or increased mnnhers and 
normal development of granulocytes within the hone marrow. 
The patients with thrombocytopenia showed adequate or in- 
creased numliers of megakarjmeytes, but with little platelet 
formation. The patients with anemia showed normoblastic 
hyperplasia in the bone marrow. This marrow picture \\as 
present even in those patients in whom the splenomegaly was 
due to some determinable underlying disease. Thus, in a patient 
with Gaucher’s splenomegaly and pancytopenia who showed 
many Gaucher cells in the marrow, there was nonelliclcss an 
associated overproduction of granulocytes, megakaryocytes and 
erythrocytes. It was as if the cells normally produced were 
being prevented (“blocked”) from entering the circulating blood 
with the result that they accumulated within the bone marrow. 

The common denominator in these cases of variable etiology 
was the combination of (1) splenomegaly with, (2) a “full” 
marrow, and (3) an “empl}’” blood. Despite the various cvlo- 
penias in the blood, the marrow showed well marked hyper- 
plasia with large numbcis of tlie various types of cells. Given 
these findings, the possibility of hypersplcnism required con- 
sideration. In each case, it was necessary to exclndc as far as 
possible, certain alternative diagnoses. Infiltration of the mar- 
row by leukemic or other foreign tissue, and myelosclero.si.s, 
were ruled out directly by marrow examinalionL Malignant 
splenomegaly specifically leukemia or lymphosarcoma, ~ 
could almost always be eliminated by marrow studies, and at 
hmes by hmpsy of enlarged lymph nodes (when presenU) 

slrrV most carefj 

“S::3 “ sr--- ™ 
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CASE MX. PRIMARY SPLENIC NEUTROPENIA 



Case D. P. Primary splenic neutropenia. Cure by splenectomy. 
(Figure 1). 

A 42 year old woman had a history of influenza and pneumonia 
twice in six months, recurrent polyarthralgia, and increasing 
weakness and weight loss for two years. Physical examination 
revealed moderate splenomegaly as the only positive finding. The 
white cell count was 1,550 per cu.mm., with 330 neutrophils 
(22 %) and 770 lymphocytes (48 % per cu. mm.) The red cell 
and platelet counts were normal. The bone-marrow, despite the 
neutropenia in the circulating blood, showed increased numbers 
of granulocytes, with normal development; and normal erythro- 
and-thrombopoiesis. Splenectomy was performed, and the spleen, 
which weighed 510 grams, showed nonspecific hyperplasia of 
both pulp and follicles. Phagocytosis of neutrophiles was not 
observed. Immediately after operation the white cell count was 
5,100 with 3,400 (64 %) neutrophils; a year later, it was 9,800 
with 6,000 neutrophils (62 %). The symptoms disappeared and the 
patient has remained well for three years. 

Comment: Marked neutropenia was present in the circulating 
blood despite good production in the marrow. Removal of the 
nonspecifically hypertrophied spleen was follow'ed by a re- 
turn of the blood values to normal and a disappearance of 
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symploms. The enlarged spleen ha| 

“block” resulted in clinical knd hematological cure. 



Case Z.K.: Splenic pancytopenia with nonhemolytic anemia, 
secondary to Gaucher’s splenomegaly. Cure by splenectomy. 
(Figure 2).' 

Splenectomy was recommended in a six year old, Jewish boy 
because of marked difficulty in locomotion and a well defined 
hemorrhagic diathesis. The latter was due to thrombocytopenia, 
one of the features of a generalized reduction in blood cells (i. e. 
pancytopenia). The marrow showed numerous Gaucher cells, but 
the production of red cells, granulocytes, and megakaryocytes 
appeared to be normal. The spleen weighed 1,300 grams and 
showed Gaucher’s disease and generalized hyperplasia. The pre- 
and post-operative blood counts are listed below and depicted 
graphically in Figure 2. 


Einor Meulengrnchl 8 
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Blood Counts. 


W. B. C. 
P. M. N. 
Lymphs, 
R. B. C. 
Pits. ... 


Pre-operative 
. . . . 2,800 
. . . . 1,600 (58 %) 

.... ca. 1100 (40 %) 
.... 3.7 M 

. . . . 176,000 


Post-operative 

18,300 

5,500 (31 %) 
9,700 (53 %) 
5.1 M 
810,000 


years later 

17,200 

9,600 (56 %) 
6,400 (37 %) 
4.7 M 

incr, on smear 


Eight years after splenectomy, the patient had no complaints 
referable to the blood, although the fundamental disorder, Gauch- 
er’s disease, had resulted in changes in the bones and enlarge- 
ment of the liver. 


Comment: Although Gaucher cells were numerous in the 
marrow, the development of blood cells was more than ade- 
quate, yet the blood showed reduced numbers of red cells, 
platelets and granulocytes.^ There was no evidence of excessive 
hemolysis. After splenectomy, the blood counts became nor- 
mal and then granulocytosis and lymphocytosis occurred. This 
is an example of '“secondary” hypersplenism in which the 
spleen, enlarged by Gaucher’s tissue, had the usual inhibitory 
effects of an enlarged spleen on the marrow. Its removal was 
followed by hematologic cure. 
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Case P.C. Primary splenic pancytopenia ivilh hemolytic anemia. 

Care by Splenectomy (Figure 3). 

A 55 year old man with three years of unexplained fever, pallor, 
slight icterus, weakness and hepatosplcnomcgaly, consistently 
showed pancytopenia. Sudden weakness and an increase in icterus 
suggested an increase in hemolysis. Blood studies showed white 
cells 1,350; neutrophils 620 (46 %); lymphocytes 510 (38 %); red 
cells 2.58 million; platelets 109,000; reticulocytes 10 — 20 %•, serum 
bilirubin 7.2 mgm. indirect, 2.8 rag. direct. The daily fecal uro- 
bilinogen excretion was 8 times normal. The bone marrow showed 
increased granulopoiesis and marked normoblastic erythropoiesis. 
Platelet formation from the megakaryocytes was greatly reduced. 

At operation a spleen weighing 1,000 grams and showing non- 
specific hyperplasia with slight fibrosis and hemosiderosis was 
removed. The patient improved rapidly, with a progressive rise 
in all the blood values (Figure 3) to normal values. Five years 
after splenomegaly, the blood studies were as follows: While cells 
9,500, neutrophils 4,350 (46 %); lymphocytes 2,900 (31 %); red 
cells 4.88 million, platelets 461,000. 

Comment; In this case, idiopathic enlargement of the spleen 
was apparenlly the cause of a chronic remitting hemolytic 
anemia with neutropenia and thrombocytopenia. Most hemo- 
lytic processes are accompanied hy a total marrow reaction: 

8 - 
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i.e. neutrophilic Ieukoc3iosis and thrombocytosis (or normal 
platelet counts.) The picture of a pancj'topenia accompanying 
a hemol^’tic process is not avcII known, but we have now seen 
at least eight cases, which we have designated as “hypersplenic 
lieinoh'tic anemia”. In these cases, the spleen appears to be the 
sole cause of the increased .hemolysis. The spleen, which is 
already' destrojdng large numbers of red cells, also apparently 
jjievents the deliveiy from the maiTOw of normal numbers of 
granulocytes and platelet^. This is a case of splenic pancjdo- 
penia in which Ihe anemia was hemolytic in tj'pe. 


5 «mmftri/. 

The spleen prohablj' numbers, among its inanj' functions 
(reservoir, erythrocylolytic, hematopoietic), the function of re- 
gulation of the bone marrow bj-^ hormonal means. This regula- 
tion acts on production and/or dcliverj’ of granulocytes, erythro- 
cj'tcs and platelets from the marrow to the blood. Under cer- 
tain conditions, notably when the spleen becomes enlai-ged, 
whatever the reason, these hormonal functions become ex- 
aggerated. The result of excessive regulation of cell production 
and delivery is inhibition, so that neutropenia, thrombocyto- 
penia, anemia, or panc3'topcnia result. In some cases, the spleen 
at the same time destroys red cells cxcessivel}’, and a hemo- 
lytic component becomes apparent. 

The necessary conditions for the diagnosis of hypersplenism 
arc (1) unexplained c3’topenias in the blood, (2) splcnomegal3', 
and (3) normal or increased cellular components in the bone 
maiTOw. Except in cases of pure splenic thrombocytopenia, 
(idiopathic thrombocytopenic purpura) the spleen is enlarged. 
The splenomegal3' ina3" be due to a variet3’ of causes including 
rarel3', Hodgkin’s disease, leukemia and sarcoma. In eveiy case 
of suspected h3'persplenism, malignant splenoniegal3' must be 
ruled out as far as possible. Even with the most careful pre- 
cautions, leukemia 11103' occasional^ remain latent until after 
splenectomy. 

If the diagnosis of hypersplenism is correct, splenectomy may 
be expected to be curative of the liemalologic condition and the 
•corresponding S3'mptoms in some 80 % of cases. In certain cases. 
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especially Ihosc svith severe neulropenia or hemolylic anemia, 

‘"so* ce? 

,800’s and nourished largely in Europe 

,„ry is reemerging as a means of explammg many bizarre 
cases of splenomegaly with cylopenia; and as an 
Ihe ircalnienl of certain apparenlly hopeless cases of so-call 
“refractory” anemia. 
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STUDIES ON INFLUENZA MADE DURING TWO EPIDEMICS 

IN BOSTON 

By 

Maxwell Finland, M. D. 

When Dr. Jersild extended the invitation to contribute to this 
commemorative volume I felt indeed honored and delighted. My 
personal thanks are due to Dr. Meulengracht for the generous 
hospitality for which he is well Icnown and of which I was one 
of the many recipients during a visit to Copenhagen some years 
ago. Together with my colleagues at the Thorndike Memorial 
Laboratory I am likewise very much indebted to Dr. Meulen- 
gracht for his instructive and stimulating, though much too in- 
frequent visits here. We are also very grateful to him for sending 
to us from his clinic some of the very fine young men with 
whom it has been our greatest pleasure to be associated and who 
have left us wdth the greatest admiration for our Danish collea- 
gues and for the quality of their work. 

In seeking a topic for this contribution, it seemed appropriate 
to present a resume of studies made during an epidemic of in- 
fluenza B infections that occurred in Boston in December 1945 
at a time when Dr. Jersild was visiting at our laboratory. Like 
the author. Dr. Jersild himself fell ill with this infection and 
contributed some of his blood for some of the serological tests 
upon which many of the studies were based. He, unfortunately, 
could not stay long enough- to observe the results of the studies 
that were carried out with the materials collected during that 
epidemic. Before presenting the results of these studies, it might 
be of interest to summarize briefly some findings that were 
obtained in the winter of 1943—44 during the height of an epi- 
demic of influenza A and during several weeks after that epi- 
demic had subsided. 
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Results Obtained During Jhe Winter of mS-H. 

Isolation of Viruses. Influenza viruses were isolated- with 
^eat ease both during and after the height of the earlier epi- 
demic. Strains of influenza virus were isolated from throat wash- 
ings obtained from patients acutely ill with the characteristic 
symptoms of influenza and 'also from the lungs of some fatal 
cases of pneumonia. The successful isolations were made from 
filtered and unfiltered materials both b}' the intranasal inocula- 
tion of mice and also by inoculations directly into the allantoic 
sac in developing chick embryos and these viruses could then 
be readily propagated by further passages either in mice or 
through allantoic inoculations of embryonaled eggs. 

Identification of Strains. The reactions of viruses obtained 
during the height of this epidemic and the antibody response 
to characteristic infections occurring at that lime indicated that 
the epidemic cases were caused chiefly by strains of influenza 
A and these wruses gave reactions which were similar to those 
obtained with the standard PR8 strain. The post-epidemic cases, 
on the other hand, were atypical not only with respect to the 
viruses which were isolated during the acute stage of the illness, 
but also in their antibody responses. The latter virus strains 
were classified, after considerable study, as influenza A, though 
they differed markedly from the standard PR8 strain. The serum 


of the patients who were ill with the typical symptoms of in- 
fluenza 3 weeks or more after the peak of the epidemic preva- 
lence, ho\\'ever, failed to show any antibody response either to 
their own strains or to the standard PR8 strain. No evidence of 
infedion with influenza B was obtained in any of the cases 
studied either during or after this epidemic. 

Serologic Results in Uncomplicated Cases of Clinical Influ- 
enza and Other Simple Eespiralonj Infections. In the sera of 
persons who gave a characteristic history of clinical influenza 

the pL '9^3, significant titers of antibodies to 

• n-u-v influenza A. were demonstrated cither by the 
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either denied having any , symptoms of acute respiratory infec- 
tions or who had symptoms which were considered to be those 
of the “common cold” and not of influenza. It seemed that in 
this outbreak at least there was a very close correlation between 
clinical symptoms and evidence of influenza A virus infection 
in those who had respiratory infections during the height of the 
epidemic and this was not true after the epidemic had subsided. 

Findings in Patients with Pneumonia. Of particular interest 
during this epidemic also were the high titers of antibodies to 
influenza A (the PR8 strain) that were demonstrated in severe 
cases of bacterial pneumonia which occurred during and shortly 
after the epidemic and in which there was an antecedent history 
of symptoms characteristic of clinical influenza. These findings 
and the isolation of influenza A virus from the lungs of three 
fatal cases of pneumonia suggested that the occurrence and 
severity of pneumonia in such cases was related to the ante- 
cedent infections with influenza virus. The most frequent organ- 
isms obtained in the pneumonias which followed influenza were 
pneumococci of various types and Staphylococcus aureus. No 
significant bacterial pathogen could be recognized in some of the 
pneumonia cases including a fatal one in which a virus was re- 
covered from the lung. Both Staphylococcus aureus and hemo- 
lytic streptococcus were obtained from lungs of one of the other 
fatal cases and type I pneumococcus was cultured from the 
lungs in a third case which yielded influenza A virus. 

Results Obtained During the Epidemic of December 19i5 

Virus Isolations. The studies made during the winter of 1945— 
46 brought out some findings that were similar to those of the 
previous epidemic but there were many other points of diffe- 
rence. In the first place, there, was considerably greater diffi- 
culty in isolating strains of virus from throat washings even 
early in the course of the disease. This difficulty has been com- 
monly experienced by other workers where influenza B viruses 
were involved. In this epidemic influenza virus could be isolated 
only when infected materials were injected either into the amni- 
otic cavity or directly into the embryo of the developing hen s 
egg and several blind amniotic or embryonic passages were often 
required before evidence for the presence of virus could be ob- 
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lained Even after virus in appreeiaWe tiler was obtained m 
ihr^ner and demonstrated in allantoic fluid, further passage 
by allantoic inoculation often resulted in tbe loss of ^e virus^ 
Eventually, bowever, all of the strains could be “ 

growth in allantoic fluid by careful adjustment of dosage and 

by repeated passage. 

In this manner virus was obtained on one or more attempts 
from the throat washings of 9 of 11 patients who gave serologic 
evidence of infection with influenza B. Influenza viruses could 
not be isolated on repeated attempts from any of the cases in 
which there was serologic evidence of infection with influenza A 
virus. Mouse inoculation by the intranasal route seemed to be 
helpful in some instances in establishing the virus more rapidly 
by subsequent passage of lung suspension in the amniolic sac 
of chick embryos. Direct mouse to mouse passage, however, re- 
sulted in loss of the virus and no strain could be established in 
this manner. In some instances, however, it was possible also 
to obtain viruses by one or two preliminarj'' passages in mice 
and subsequent allantoic inoculations in chick embrj'os. 

Identification of the Strains of Virus. All of the viruses that 
were isolated in the epidemic of December 1945 were shown 
serologically to be influenza B. However, there was evidence 
from agglutination-inhibition tests and from neutralization tests 
in chick embryos that two antigenically different strains were 
involved: one of them was closely related to the American Lee 
strain and the other differed antigenically from that strain, but 
resembled the Australian BON strain. 

Types of Cases Studied Serologically. Serological studies were 
made in seveihl groups of individuals as follows; 1.) Typical 
cases of clinical influenza in boys and girls aged 10 to 17 years. 
They were all pupils of the same school in Needham, a suburb 
of Boston where over one-half of the children were absent during 
the middle of December because of influenza. 2.) Family con- 
tacts of .these children, including (heir- parents and siblings. 
Some of these contacts had typical influenza, others had symp- 
toms resemhhng the common cold and still others were free of 
infections. 3.) Members of the hospital and lahorator}^ staff some 

0 did not have any respiratory infection, hut were studied 
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as controls. 4.) Patients with clinical influenza or other simple 
respiratory infections hut \vithout evidence of pneumonia who 
were admitted to the regular medical wards af the hospital 
between .December 1945 and early March 1946. 5.) Patients ad- 
mitted to the hospital during this same period who had clinical 
and X-ray evidence of pneumonia. 

Results of Serological Tests in Typical Cases of Influenza from 
the School Epidemic in Needham. The typical cases of clinical in- 
fluenze in Needham all had the symptoms and other findings 
usuallj^ associated with this disease. Their illness was characte- 
rized chiefly by malaise, fever of 101 to 104° F., muscle and joint 
aches, slight soreness of the throat without phj'sical evidence of 
angina, slight photophobia and conjunctival injection and little 
or no coryza. The lungs of those examined were essentially clear 
except for occasional musical rales. Serums obtained from these 
typical cases of clinical influenza, with three exceptions, yielded 
evidence of infection with influenza B by a significant rise in 
tilers of antibodies against the Lee strain and/or one of the epi- 
demic strains but not against the PR8 strain of influenza A. The 
three exceptions who failed to show any rise in antibodies to 
either influenza A or B were all members of the same family, 
and were the only ones who were ill in that family. The symp- 
toms in these three cases were quite similar to those of the 
patients who gave serologic evidence of influenza B infection. 

Some of the cases in Needham showed a rise in antibodies 
when tested with two strains of influenza B recently isolated 
from other cases in Boston, but failed to show a rise in the same 
sera when tested with the Lee strain of influenza B and with 
a strain isolated from one of the cases in Needham. The two 
Boston strains were later shown to resemble the Australian BON 
strain of influenza B. In no instance was a rise in influenza A 
antibodies demonstrated in this group of patients. 

Serologic Findings in Family Contacts of School Children with 
Proved Influenza B Infection. Among the family contacts of the 
serologically proved cases of influenza B there were 4 who had 
s3TOploms that resembled those of the common cold with corj^za 
as an outstanding feature and without fever. There w^ere 4 others 
who had low-grade fever without respiratoiy sj'mptoms but with 
nausea, vomiting and diarrhea as the predominating sj'mptoms. 
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In none of these 8 palienls. nor in any of the healthy f^n > 
contacts of the proved case of influenza B ^Yas any 
rise in antibody titers demonstrated either against any of the 
strains of influenza B or against the PR8 strain of influenza A. 

Evidence of Two Types of Infection. Both influenza B and in- 
fluenza A infections were found to be prevalent among the cases 
of uncomplicated respiraloiy infections that were studied at the 
Boston City Hospital. Influenza B was shown by the virus isola- 
tions and by the serological tests to be responsible for the major 
outbrealc that occuiTcd in December 1945. No cases pro\'ed to lie 
due to influenza B were encountered after the first week in 
January. Cases proved serologically to he influenza A were en- 
countered almost entirely after the middle of January. Two cases 
were observed in which there was definite serologic evidence of 


consecutive infections first with influenza B and followed a few 
weeks later by influenza A infection. There was also some evi- 
dence of symptomless infections with viruses of both types. 

Correlation of Serological and Clinical Findings. Almost all of 
the palienls in whose sera a rise in specific antibodies to one or 
another of the influenza viruses was demonstrated had respira- 
tory and systemic symptoms which were characteristic of clinical 
influenza. These varied in duration and severity. Similar symp- 
toms were noted during the same period in a few other indivi- 
duals whose sei'a failed to show such a rise. However, the great 
majority of the palienls who failed to show a rise in influenza 
antibodies either had an illness which M'as more like that of the 
common cold or had predominantly gastrointestinal svinploms. 
The small group of hospital and laboraloiy w'orkers who were 
obsen'ed throughout the period of study ak who had no evi- 
dence of respiratory infection during the same period all failed 

to show serologic evidence of infection with either influenza B 
or influenza A. 


ero ogic Findings After the Epidemic. In order to gel some 
idea as to whether a, retrospective history of respiralorv infec- 
lon during the epidemic might be reflected in a high influenza 

obtained a few weeks after llie last serologically proved case of 
m lucnza wc-e observed. Most of U.cse MmH 
adulfs hospualized tor illnesses Cl, or the,, „eu,e 
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feclions and others were members of the hospital staff. Some 
of these, patients had illnesses which, from the history, could 
be characterized as clinical influenza and others had previously 
had respiratory symptoms that resembled the common cold, but 
many had no history of respiratory infection. In this group there 
was a comparatively large number of individuals who showed 
somewhat elevated titers of agglulinin-inhihition of PR8 strain 
without corresponding elevations in the titers of complement 
fixation with the same strain. There were few instances of simi- 
larly elevated titers of agglutinin inhibition of the Lee strain, 
hut those that showed such elevated liters also had complement 
fixation tilers with this strain that were higher than average. 
Except for the somewhat greater frequency of high agglutinin 
inhibition liters with both PR8 and Lee in persons giving a re- 
cent history of clinical influenza there seemed to be no signi- 
ficant occurrence of elevated tilers in the patients with history 
of common cold and in those having no history of respiratory 
infections. 

Serologic Findings in Patients with Pneumonia. The findings 
in the patients with pneumonia were of particular interest. These 
cases included all the various types of bacterial pneumonia 
usually seen in this clinic. Most of them were classical lobar 
pneumonias due to specific types of pneumococcus and in some 
of them positive blood cultures were obtained. There were also 
atypical pneumonias due to pneumococci and other pyogenic 
organisms, particularly Staphylococcus aureus but there were 
some patients from whom no significant bacterial agent could 
be obtained from cultures of the sputum or blood. A total of 
69 patients were studied and, from the results of the serological 
studies, they fell into three distinct groups, each of which will 
be discussed separately. 

Pneumonias Showing a Bise in Antibodies for Influenza B. 
First there was a group of 11 patients all of whom showed a 
significant rise in antibodies for influenza B similar to the rises 
found in uncomplicated cases of influenza. There was an illness 
which, from the history, was considered to be clinical influenza 
preceding the onset of pneumonia or beginning at about the 
same time in all but one of these cases. In these patients, the 
first symptom of the clinical influenza occurred between No- 
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vember 30 and Januaiy 11 in every dnstance. Tlie onscl of Ihe 

pneumonia, as far as could be delermined from 

curred on the same day -in three cases and from 1 to 10 dajs 


later in the others. . , r -n 

Pneumonias with Serologic Evidence of Recent Infection with 

Influenza B. Tlicre was another group of 25 patienfs in whom 
the findings were similar in most respects to those found in the 
preceding 11 patienfs. TJiey differed only in that the history of 
the antecedent influenza in these cases occurred usually a week 
or more prior to the time when the first blood sample was ob- 
tained. In all of these 25 cases the liter of anlihodics for influ- 
enza B in the initial scrum w-as significantly elevated and 
corresponded to the tilers found in the convalescent sera of the 
11 patients with pneumonia just mentioned and also in the cases 
of uncomplicated influenza which showed a typical rise in in- 
fluenza B antibodies. A hislorj' considered to he that of clinical 
influenza W'as obtained in 19 of these patients; two others had 
an illness wdiich W'as more like the common cold, wdiilc no 
histor}' of an antecedent illness dislingiiishahlc from the pneu- 
monia was elicited in the 4 remaining patients. In this grou]) 
of cases, loo, the onset of the initial illness occurred between 
December 3 and January' 12. 7'lie inlciwal between the onset of 
influenza or tlie cold and the pneumonia was 7 days or less in 
12 of these cases and from 8 to 14 days in 8 othens. 


Pneumonia Without Evidence of Influenza Virus Infection. 
Finally, there were 33 patients in w’hom no serologic evidence of 
recent infection with cither influenza A or B could he demon- 
strated. A large proportion of the antecedent illnesses in Ihis 
group as judged from the liislories rascinblcd common colds, 
but there wwe 12 patients in whom these preceding illncsse.s 
could be classified from the histories as clinical influenza. 'J’lie 
pulmonary lesions and other findings in this group of rases 
we generally similar to those found in the two previous groups, 
he failure to demonstrate evidence of influenza virus infee- 

ileis. The lilors of influenza A .md B anlihodics in lids nronri 
of cases were similar lo lliosc found during Ihc acnlc plntic in 
e paiicnls willi proved innuenza A or B virus inrccliom willi 
r without complicating pneumonias. 
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Evidence of Influenza A Infection in Patients with Pneumonia. 
In addition to these cases of pneumonia which showed evidence 
of infection with influenza B, there were 3 patients who had 
serologic evidence of influenza A. In these 3 cases the symp- 
toms of clinical influenza began between January 25 and Febru- 
arjf 2 and the pneumonia began between Februaiy 2 and Febru- 
ary 12. In one of these cases no significant bacterial pathogen 
was isolated and the patient clinically resembled primary atypi- 
cal pneumonia, though cold agglutinins did not develop. The 
other 2 were t 3 ^pical cases of lobar pneumonia, one due to type 5 
and the other to t 3 'pe 4 pneumococcus. 

It was thus seen that about one-half of the cases of pneu- 
monia that occurred during the period of epidemic prevalence of 
influenza B, irrespective of the clinical character of the pneu- 
monia or of the bacteriologic findings, yielded serologic evi- 
dence of recent infection with influenza B virus. Likewise the 
great majority of patients in whom serologic evidence of influ- 
enza B infection was obtained had an illness which was charac- 
teristic of clinical influenza. That illness began either about the 
same lime as the pneumonia or within a few da 3 's previous to 
the onset of pneumonia. Likewise evidence for the occurrence 
of pneumonia following influenza A infections was found in 
some cases. 

Details of the studies mentioned in this communication are 
published elsewhere. The serological studies and the vinis iso- 
lations were carried out largely with the assistance of Mildred 
W. Barnes. The clinical observations were made with the col- 
laboration of Dr. Bernado A. Samper during the winter of 1943 
—44 and with Drs. Manson Meads and Edwin M. Or 3 ^ during 
the winter of 1945— 46. Some of the studies on the identification 
and antigenic relationships of the virus in the latter outbreak 
were carried out with the assistance of Dr. Herbert R. Morgan. 
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OPERATIVE TREATMENT OF ABDOMINAL OBESITY, 
ESPECIALLY PENDULOUS ABDOiMEN 
By 

Jens Foged, M. D. 

As in the Scandinavian countries (his form of Ircalmenl 
appears to be eniplo^’cd but verj'' little, it seems appropriate 
on the basis of my own experiences and data recorded in the 
literature to give a brief description of the clinical aspects of 
the lesion and the methods for its ojicrative correction. 

Historically, Kelly (1899) seems to have been the first to 
adopt an operative therapy in pcndulos abdomen. Subsequently 
several operative methods have been advanced, the more im- 
portant of which will be outlined later on. Kusler has attemp- 
ted to classify the different types of pendulous abdomen and 
abdominal obesity. 

The tci'fn venter propendens is applied to an abnormal, dif- 
fuse, excessive development of the subcutaneous adipose tissue 
of the abdomen (pot-belly) or to an increase in the panni- 
culus ;;dij) 0 sus localized to the declivc parts, hanging down 
over the symphysis and groins — sometimes over the upper 
part of the hijjs too — as an apron of adipose tissue covered 
with distended skin. This is a condition generally designated 
ns pendulous abdomen which will be dealt with in the fol- 
lowing. Not infrequently venter propendens is complicated by 
prolapse of the abdominal wall (venter exlcntus), and this 
prolapse maj’ be relatively diffuse (venter exlenlus globus 
s. fusus, ball-belly, frog-belly) or more localized usually to 
the ai’ca round the midlinc (venter extenlus medialis). 

Eliologij and Pathogenesis. 

The diffuse abdominal obesity appears to follow the rules 
for adipositas universalis, to which it is near related. Also the 
more localized pendulous abdomen is encountered more often 
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in obKC persons' (in 25 oul of (he 35 palienls in onr malerial). 
tal someUmes it is seen in rather thin individuals as a more 
or less flaccid fold of skin and adipose tissue hanging down 
over the symphysis (4 out of 35 palienls). A typical feature 
of pendulous abdomen, however, is its development in ohese 
persons whose integuments are flabby after one or more redu- 
cing cures, which may make a part of the subcutaneous fat 
disappeai' but, as a rule, are unable to cause any change in the 
metabolism of the more declive part of the hanging fold’ — 
presumably because the arterial supply of this stiucturc is \er\ 
slight. At any rate, of our 35 palienls 30 had gone through one 
or — more often — some energetic reducing cures without 
any particular effect on the pendulous abdomen. On the con- 
trar}^, this condition became rather more pronounced on the 
background of the reduced adiposity elsewhere. Undoublecllv 
some constitutional factor is asserting itself in the develop- 
ment of this condition. Thus pendulous abdomen is decidedly 
a female disease even though it may occur in men too. All the 
35 patients in the present material were w'omcn. 

Furlheraiore, pendulous abdomen is seldom an isolated phe- 
nomenon of localized accumulation of fat in these patients. 
Most often it. is combined with manunary hypertrophy or ina- 
stoplosis (23 oul of 35 patients) or wads of fat in the najie, 
dorsal region, flank, or on the medial a.spcci of the Ihigli or 
Imee (25 oul of 35 patients). 

According to our material, heredity may hardly jilay any 
role. Further, it is uncertain whether raciaf f actons are of any 
significance. As in adipositas in general, some cases arc due 
to endocrine affections. 

It has been claimed that many parturitions will dispose to 
pendulous abdomen. Theoretically, however, there appears , to 
be no reason for this assumption; and, at any rale, this is 
not confirmed in our malez-ial. On the other hand, we have 
0 assume that parturitions may dispose to venter c.vlenlus. 

Clinical Aspects. 

a.'fwerZtn u" •''M™"™ 

briefly, ' ''“■''P'flil.He llicin 
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Most often the patient is a middle-aged woman. In our ma- 
terial of 35 cases the age distribution between 25 and 68 years 
has been: 10 under 40 years, 2 over 60, the remaining 23 pa- 
tients between 40 and 60 years. As a rule the development of. 
the affection lasts a good many years: among our patients, 
on- an average, 10—15 years. Only two patients stated that 
their lesion had developed more rapidly: in 6 months and 2 
years, respectively. 

As a rule the patient has gone through a number of re- 
ducing cures, accentuated by abundant thyroid medication, 
trying also all other conservative measures — massage, corset, 
abdominal belt — without satisfactory result. 

She now complains of her large hanging belly, which is 
heav}’’ and inconveniencing, sometimes also painful, impeding 
her gait and motions, making it impossible for her to take 
part in gymnastics or any sport. Not infrequently, intertrigo 
arises in the skin folds over the symphysis and groins. She 
complains of her “impossible” shape, which annoys her cos- 
metically. She would not dare to show herself in a public 
bathing establishment, she has difficulty in getting any clolh*- 
ing that will fit her, and she can never be as well-dressed as 
her more well-shaped friends. All this gives her a complex 
of inferiority and, furthermore, her pendulous abdomen will 
often make a normal sexual life rather difficult or impossible. 

Symptoms. 

The complaints most often recorded in all 35 cases are as 
follows : 

Entirely physical symptoms (pain, heaviness, intertrigo, 
hampered movements, etc.): 32 cases. 

Occupational inconvenience: 24 cases. This group is made 
up chiefly by housewives, waitresses, clerks and singers. 
On the whole, it is obvious that pendulous abdomen usual- 
ly will malie the patient unserviceable for any occupation 
in which she will have to appear coram publico. 

Sporting inconveniences: 12 cases. 

Clothing, cosmetic or esthetic inconveniences: 30 cases. 

In addition there is a number of symptoms from other af- 
fections often concurrent with pendulous abdomen, e.g., adi- 
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rr of "ie “ ar”ot ^ins! 

and arterial hypertension. 

Physical Examinalion. 

The objective symptoms show gradual transitions between 
pendulous abdomen combined with diffuse venter exlcnlus o 
isolated pendulous abdomen in all sorts of degrees - from 
small flabby folds of skin and adipose tissue to cnoiTOOUS ac- 
cumulation of facts hanging as a (hick and heavy apron and, 
in its most severe form, reaching down to the knees. 

It is easy to understand that pendulous abdomen may be a 
verv troublesome affection that finally drives the patient to seek 
operative treatment. This is illustrated very well b}' the follow - 
ing tj'pical case history. 


Case Record. 

Woman, 60 years old. Adm. to Dept. A 2/2— 9/3/-11. Record No. 
S2C/41). 

Diagnosis: Pendulous abdomen; Arthrosis of knees; Adipositas. 

Past history of good health. 4 parturitions. During the past 3(1 
years the patient has been suffering from adipositas, for many 
years from pendulous abdomen too. Last year, a reducing cure 
made her loose 25 kg. Under this treatment, her pendulous ab- 
domen became more pronounced, and since its .symptoms have 
troubled her increasingly in the form of Iicavincss, dragging, im- 
pediment of motions, difficulty in keeping clean, intertrigo, diffi- 
culty in getting clothing that fits her. 

Lately it has been trouhlcsorac for licr to move about, and now 
she is unable to attend to lier work as owner of a .small rcslauranl. 
She has tried to use an abdominal hell, hut she cannot stand it. 

Physical examination: Nutrition far beyond medium. Weight: 
105 kg. Height: 157 cm. Of the findings obtained, only the follow- 
ing are of interest; Abdomen exceedingly obese; its dcclivc parts 
— from flank to flank, a little below the umbilicus — hanging 
like a thick mat (15—20 cm. in thickness) down over the anterior 
aspect of both thighs, covering them complclclv and reachiiKr 
knees A deep longitudinal groove in this fat apron 

lus blankol r" Palpation through this onorm- 

dPPiS f M impossible, and tints it cannot he 

decided w'hethcr it contains any intestinal loops. Still, roentgen- 

Treatment. As any conservative treatment in tliis case is con- 
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Fig. 1. 


sidered Jiopeless, and the symptoms are so severe, operative treat- 
ment is decided on, as the risk implied by this treatment is no 
greater than justifiable. 

From 15/2/47, under ether anesthesia: lipectomy of the abdom- 
inal wall, through a large transversal-oval incision the excessive 
skin and subcutis (unto the fascia) were removed, altogether 
6500 g. The flabby fascia was duplicated transversely to the ex- 
tent of about 10 cm. 

The postoperative course was uncomplicated. 

Reexamination; on 20/2/47: Apart from her persistent obesity, 
the patient is feeling well and satisfied, the symptoms connected 
with the pendulous abdomen are all gone. Since the operation the 
patient has been able to do her usual work in the restaurant. 

The scar from the operation is practically not noticeable. In 
spite of the largeness of the abdomen, which is covered with an 
enormous panniculus adiposus, there is no suggestion whatever 
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Fig. 2. 


of a tendency to pendulous abdomen — as is plainlj’ evident from 
the photo taken at that time (Fig.2). 

In pendulous abdomen and venler extcnlus two forms of 
treatment are possible, conservative and operative. Even though 
here we will deal in particular with the operative treatment, 
the conservative methods arc to be touched upon too, all but 
briefly. 

Prophylaclically, the frequency of pendulous abdomen may 
presumably be lowered by reducing measures instituted suf- 
ficiently early. In cases where pendulous abdomen already has 
developed, the conservative treatment consists in reducing diet, 
massage, Swedish gymnastics and proper bandaging. In cases 
of isolated pendulous abdomen, as is evident from our material, 
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reducing measures usually fail. Still, as a rule, such measuics 
should he tried, as they constitute a desirable preoperativc pro- 
phylaxis in the usually very obese patients. 

Undoubtedly massage and Swedish gymnastics arc of some 
value in these eases, but cxj)crienccs arc wanting as to the 
therapeutic results. 

As is well ktiown, the palliative treatment with bandage, 
elastic corset or abdominal belts is employed extensiveh*, and 
in many eases it undoubtedly will l)c able in some degree to 
medigatc the .symptoms. 

Iti weighing (he indications for oj)crativc treatment, con- 
sideration has to be jiaid both to the severity of the symptoms 
in the given case and to tlie oj)erating risk. As these patients 
most often are middle-aged — and not infrequently older — 
obese and flai)bv women with dissended abdomen, sometimes 
with myocardial degeneration, obstipation and varicose veins, 
and as the operation still involves the removal of a consider- 
able ])ortion of tissue, this measure implies a not quite insigni- 
ficant risk. 

As the operative treatment hardly may be said to be a mat- 
ter of emergency, it will be imperative correctly to select the 
patients suitable for such treatment with a sjiccial view to 
their general condition, function of caj)acity of the heart (elec- 
trocardiography -j- roentgenography), pcri])hcral vc.ssels (blood 
I)rcssurc, arteriosclerosis, varices), intc-stinal function and kid- 
ney function. A ])arlicular indication is found in patients with 
pendulous abdomen in whom this affection will m.ake it diffi- 
cidt to jierform an otherwise indicated laparotomy on the lower 
j)art of the abdomen. In such cases we consider it quite appro- 
priate to jjcrform lijiectomy at the same time — as we have 
done in 2 cases. The same applies to cases in which operation 
has to he performed for ventral or umbilical hernia in the 
presence of jiendulous abdomen or a diffuse venter extentus. 


Coniraindicniions. 

Presumably the risk imj)licd by operative treatment of this 
affection is comparable to the risk involved in radical oper- 
ation for any large hernia, including the umbilical; and the 
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snnic conlraindicatloiis hold true for both lesions; advanced 
age, cardiovascular disease, chronic hronchilis — as the mosl 
fjcfjucnt conlraindicalions. In addition (here are some contra- 
indications of local character. Thus, if intertrigo be present, it 
should he abolished before the operation. If the patient is 
known to be disposed to keloid formation, presumably some 
raservation should be exercised in suggesting operative treat- 
ment. 

For preoperalive proj)hylaxis it is advisable to gel the patient 
in as good a physical condition as possible, without confine- 
ment to bed. 


Opemlivc Treatment. 

The two most important principles of operative therapy are 
llioroiirjh asepsis and minute hemostasis. As a matter of fact, 
the various operative melliods suggested arc based on the 
same principle, namely: excision of the superfluous sub- 
cutaneous adipose tissue -}- skin; and chiefly they differ merely 
in the way of the incision and its localization. Then, of course, 
the technique will vaiy according to whether it is decided to 
leave the umbilicus untouched, perform om])halcctomy or 
transposition of the umbilicus. 

'riie technique employed })y us is as follows: 

Preoperative outline of the incisions on the skin of the patient 
in an erect posture. Nitrous oxide — oxygen— ether anesthesia, 
sometimes introduced with intravenous injection of cilodan. 

If it be desirable in the first seance to correct the abnormal- 
ity infraumbilically, the juoccdurc is as follows; Large trans- 
verse, downwards convex, incision from one anterior superior 
iliac spine to the other, through the skin and subculis, about 
3 cm. proximally to Pouparl’s ligament and the symphysis, 
corresponding to the growth round at the base of the pendu- 
lous abdomen — or slightly proximally hereto. In the midline the 
downward convex incision lies about one hands breadth 
dislally to the umbilicus. The interval between the two inci- 
sions has to be individualized so that the wound can be 
sutured without lightening- 

After the incisions are made, forceps arc applied to the skin 
edges, by means of which the skin is pulled upwards and the 
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inleraiediale skin area and subcutis are cut free with long 
smooth strokes of the knife. Then the skm + ” 

extirpated, leaving the fascia uncovered from 
transversal to the symphysis. As already mentioned, the follow - 
ing hemostasis has to be particularly thorough, Md this is 
the most time-consuming pari of the operation. In view o 
the large wound surface, as a routine measure, prophylactic 
powdering with sulfalhiazole-penicillin is applied by means 
of a spray. The operation is concluded by drawing the edges 
of the wound together with forceps and suturing with silk 
through the skin and subculis. This operation can be per- 


formed on an average in 30—40 min. 

With this technique 25 patients were operated (sec Fig. 3). 


This technique corresponds mostly to the method first em- 
ployed by Jolly (1911). 

Thorek, who uses practically the same method, emphasizes 
a couple of details as particularly important: The two incisions 
should he convergent in the depths and meet just anteriorly 
to the fascia so that this is disclosed as little as praclicahle — 
in order belter to avoid exudate in the operating field and re- 
tracted scars. Undoubtedly these arguments arc correct in prin- 
ciple. On the other hand, it is templing — as we have done — 
to remove as much adipose tissue as justifiable in order to 
relieve the patient as much as possible. 

This technique has been employed for lipeclomia parielalis 
abdominis in 5 other patients, in 3 of whom the pendulous 
abdomen \s'as complicated by prolapse of the abdominal wall 


or ventral hernia. In these cases, besides lipeclomy, the ab- 
dominal wall was sutured Iransvcrsally, or ventral liernioloiiiy 
was performed. In the two remaining patients, ventrofixation of 
the uteims was perfonned at the same lime on account of 


recurrent uterine prolapse; and in one of these cases also py- 
ramidalis plastic was performed on account of urinary incon- 
tinente. With the operating technique here described, the 
umbilicus IS displaced a little downwards, but this will seldom 
compromise die cosmetic results. The matter stands diffcrenlly. 
however, if the umbilicus beforehand has been downwards dis- 
p aced by traction. If so, its distance from the symphysis after 



Jolly’s operation will be loo short, and this will not look veiy 
\vcll. In cases of this kind, llicrefore, omphalectomy has to he 
pel formed or transposition of the umbilicus. In one case we 
pei formed lipeclom}’’ -f- omphalectomy after a method that ap- 
pears to have been given first by Schepelmann in 1918 (see 
Fig. 3). This method diffei-s from that of Jolly only in the 
incisions being laid a little higher on the abdomen and the 
upper incision being upwards convex proximally to the um- 
bilicus. 

If the patient insists, that the umbilicus must be preserved, 
omphalolransposilion may be perfomied. In one case we have 
done this, employing a procedure corresponding to transposi- 
tion of the nipple in maslopexie eslelique ad modum Mornard, 
with circumsilion of the umbilicus and lipeclomy ad modum 
Schepelmann. Before suturing of the skin, a guiding wire is 
inserted verlicall}' fiom the umbilicus up through the upper 
flap and this is pulled downwards. Then the defect after the 
lipeclomy is sutured, and a transverse oval piece of the skin 
round the guiding wire is excised, a little smaller than the 
circumference of the umbilicus, which then is delivered through 
the excision, and its edges sutured to the skin. 

In the literature also other methods have been given for 
transposition of the umbilicus — though all similar in prin- 
ciple (Flesch, Thebesius & Weinsheimer, Schepelmann). 

In diffuse venter exlcnlus accompanied by symptoms so 
severe that the patients also wished an operative correction of 
the supra-umbilical part of the abdomen, we have operated on 
3 patients in 2 seances. In the first seance, lipeclomy ad modum 
Jolly was performed. In the second seance, after a shorter or 
longer period, corresponding lipeclomy was performed through 
transverse oval incisions between the umbilical transversal and 
both costal margins. 

Several other operative methods have been suggested, but we 
have no experiences with them. 

For opei’alive treatment of diffuse venter exlentus Kiislei 
has given the following method: Incision in the midline from 
the cpigastidum to the symphysis with circumsilion of the 
umbilicus and — at the proximal and distal ends of this 
two transversal incisions. Removal of the skin and a suitable 
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amount of the adipose layer as far out to the sides as juslifi- 
aide. Extirpation of the underlying suhculis. Exeision of super- 
fluous skin. Closing of the wound, with the umbilicus pre- 
served (see Fig; 3). . , 1 

In similar- cases, Shepelmann employs a longitudinal oval 
incision from the epigastrium to the symplij^sis, with or with- 
out omphalectomy (see Fig. 3). 

As early as 1901 Spaulding published a method aiming in 
principle to reduce a state of venter propendens by excision of 
adipose tissue from two longitudinal, paramedian, oval incis- 
ions (see Fig. 3). Weinhold employs a so-called clover-leaf 
incision, consisting of 3 oval incisions from a point just below 
the umbilicus. One incision runs downwards in the midline, 
while the remaining two run obliquelj' upwards and latcrall}'. 
Finally, mention is to he made of Depage’s incision: transversal 
incision in the epigastrium fi’om the ends of which incisions 
are made downwai'ds and medially, continuing in a large medi- 
an, oval incision. Suturing of the wound gives a T-shaped scar. 
For lipectomy in the supra-umbilical zone Thorek employ.s 
his »I)at-wing incisiomc (see Fig. 3). 

It is difficult to sa^' anything about the advantages and 
drawbacks of the methods mentioned. In principle, to us they 
seem more complicated and hardly more effective than those 
employed by us. 

Postoperativel}'- the patients are treated with compressing 
bandages. They arc allowed to gel up on the day after the 
operation, and they are watched closely with a view to tlie 
appearance of a hematoma in the wound. 

Half of the sutures are removed after 10 days, tlie rest after 
14 days. 


Therapeutic Results. 

As far as we have been able to find out, only casuistic 
leporls have been published on the results from lipcclomv for 
pendulous aMome„. nnd in a goca.or »ajorily o ” ' o “ 
these resulls are slaled ,o have been snlisfoolon. 

eoo ,0 0500 ,, avera;?f:S”^ 
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Postoperative course; None of the patients dies, and in 31 
cases the postoperative course was uncomplicated, with prim- 
ary healing of the wound. General . complications arose in 2 
cases: shock in one, multiple pulmonary infarcts in the other. 
As to local complications, 2 patients presented marginal 
necrosis of the skin due to excessive tightening of the wound 
edges, or preservation of two small amounts of subcutaneous 
adipose tissue. This complication results in slow healing of the 
wound, and the scar is not as nice as usual. 

Further, 2 cases of hematoma formation are to be noted — in 
both of them the hematoma yielded to puncture and aspiration 
— besides 1 case of suppuration, which subsided on a minor re- 
vision of the wound. It should be realized that such complica- 
tions may occur, and this is to be kept in mind when the 
surgeon advises the patient to submit to operative treatment. 
On the other hand, it is to be emphasized that, with the ex- 
ception of one case none of the complications has been of 
serious character. 


Immediate Results. 

The immediate result from the operative treatment may be 
estimated on the basis of the slate of the patient on the dis- 
charge from the hospital, or an observation period of 6 months 
at the most for all 35 patients. 

The result has to be designated as satisfactory in 33 patients. 
The term “satisfactory” means, that both the patients and the 
surgeon are satisfied with the outcome, that a sufficient amount 
of adipose tissue has been removed, and that the wound has 
healed. 

In 2 patients the result has to be characterized as unsatis- 
factory, as the patient or the surgeon — or both of them — 
are dissatisfied. In one case the patient was disappointed be- 
cause the course of the treatment was more protracted than 
reckoned — owing to suppuration of the wound; objectively, 
however, the result was otherwise satisfactory. In the other 
case the wound failed to heal because of skin necrosis; but 
later on it healed spontaneously. 

With such a short observation period, of course, any estimate 
of the permanent results is out of the question. Only two of 
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these patients were operated on l)eforc l94o. In oidei lo ge 
some idea ahoul the later course of such cases, we have ex- 
amined 17 patients with an observation period varying fiom 
6 months lo 6 years, and averaging nearly 1 year. 
these patients the result has to he characterized as good. I he 
patients were satisfied with tlie outcome, most of them even 
verj^ happy that they had got rid of their jiendulous alidonicn; 
and all the patients had no longer any complaints. 


Physical examination revealed no recurrence in any ca.se. 
The scar was not equally nice in all the cases, hut this is some- 
thing the patient should he told ahout hefore the ojicralion. In 
one case, in which the permanent result has lo he cliaraclcrized 
as unsatisfactory', the patient had wished the ojieralion perform- 
ed chiefly for cosmetic reason, and now she was dissatisfied 
with the outcome — largely because she was a nudist. 

Late complications were observed only in two cases — and 
at that, only of minor consequence — namely; in one case 
an insignificant heloid formation in the scar; in llic other case 
the medial part of the scar was adherent lo the fascia, giving 
some tightening of the scar up towards the umhilicus. 

On recapitulation, the operative treatment for venter jiro- 
pendens, especially pendulous abdomen, may he said to he a 
measure that is able to relieve or abolish the .symptoms of the 
lesion. In cases where these syauptoms arc serious, and where 
conservative treatment is considered futile — or has been tried 
in vain — operative treatment ha.s to he looked upon as indic- 
ated, The risk implied by this form of treatment is relatively 
slight, when the material is selected projierlv. As to the jier- 
manenl result we are not able yet to say anything with ccrtainlv, 

but from our present experiences it looks as if the lesion docs 
not apt to recur. 


oiimmanj. 

The Classyicaling of vcnlcr propemicns is I,rictlv oulliiwil 

dilallia ‘'““■■P';''" siven of ils eliology, p.'ilhogcne.sis.' 
dm.cal fealuros and Irealmcnl. The in(lic.itions and oonlra- 
indications for operative treatment arc discussed. 
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An account is given of a material comprising 35 patients 
who have been treated operatively for pendulous abdomen or 
for diffuse venter propendens. In 31 cases the postoperative 
course was completely uneventful, while general complications 
ai’ose in 2 cases, local complications in 5. 

The immediate result has to be characterized as satisfactory 
in 33 cases, unsatisfactory in 2. In 17 patients with an observ- 
ation period of from 6 months to 6 years the result has to be 
designated as good in 16, middling in one. 

Recurrence of the affection • was not observed in any case. 

For properly selected patients the operative treatment is to 
be recommended on adequate and thoroughly considered in- 
dications. 
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From Bispebjerg Hospital, Copenhagen, Denmark. 
X-ray Department. (Physician-in-Chief: Chr. 1. Baastrup.) 


EXPOSURE LATITUDE, RANGE OF DEPTH (PERMISSIBLE 
VARIATION OF DEPTH) AND FIELD OF APPLICABILITY 
IN ROENTGENOGRAPHY 
By 

Torben Francis, M. D. 

Within the diagnostic radiographic technique the exposure 
lime (in milliampere seconds) and the voltage (in kilovolts) 
are in practice based on an estimate of the size of the subject 
(the part of the patient to be examined). This procedure is 
universally applied all over the world and is generally sufficient. 
However, it makes great demands on the experience of the 
staff and its ability to estimate the subjects correctly, and the 
method is not sufficiently good for particularly difficult ex- 
aminations where it is of importance to gel the pictures of a 
definite quality or where supplementary pictures cannot be 
taken, for instance in cases of very ill patients. 

It has, therefore, been attempted to construct principles of 
exposure based on rational and exact calculations instead of 
those based merely on estimation of the subject. 

Such principles have been constructed by Jerman, ProfUUch, 
Weber & JRusso, Franke, Pape & Reiniger, Zakowsky, Hmjler. 
Francis, Hill and Eddy. 

In order to obtain a rational estimate of the subject and be 
able to calculate from this a suitable voltage and exposure 
lime in each individual case these writers have partly measured 
the thickness of the subject in centimeters and on this basis 
calculated voltage and exposure time, and partly constructed 
photo-electric measuring apparatuses which, under the influ- 
ence of X-rays sent through the subject, indicate the most 
expedient exposure time. 

Measuring of the subject or the absorption of X-rays consti- 
tutes the best possible basis for the calculation of exposure time, 
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a suiloble exposure lime for each individual subject from a 
milliampcrc-second curve, when Ihc Ibickness of the subject 
xvas measured in centimeters. 

Fig. 1 illustrates such an exposure curve for a Siemens X-ray 
ball working with a fixed voltage of 60 kilovolts and an am- 
perage of 10 jnilliamperes. The paper is spaced off logarithmic- 
ally for the ordinate and in centimeters for the abscissa. The 
thicknesses of the subjects have been recorded in centimeters 
along the abscissa and the exposure limes in milliampere 
seconds along the ordinate. The curs'c was constructed on the 
basis of a number of radiographs, the best of which were noted 
down and a straight line afterwards drawn through. All other 
factors were kept constant. 

A question which it was particularly desirable to have elu- 
cidated was that of exposure latitude and change of latitude 
under different conditions of taking. In 19-14 various investiga- 
tions into this problem were commenced here in the X-ray 
department, Bispebjerg Hospital. 

Logarithmic paper like that described above is applied, where 



149 


the subject thiclmesses in centimeter ai-e indicated along the 
abscissa and the exposure times logarithmically in niilliani- 
pere seconds along the ordinate. The results ai'e entered of a 
so-called fork-taking of a certain specified subject, e.g. a iiip 
area with a thickness of 14 cm. Fork exposure consists in the 
taking of a number of radiographs Avilh a constant voltage hut 
with A^alyiiig exposure times of the same subject. The times 
of exposure increase, e. g. the time applied is 20 per cent longer 
than the preceding time. By this method we obtain a number 
of radiographs differing in intensitj', some being overexposed, 
while some are underexposed and some are serviceable. The 
serviceable pictures form the latitude for a radio^a'ph of a 
subject of that pai’ticular thickness taken under the same con- 
ditions (Fig. 2). 

A fork exposure of a thicker subject, e.g. a lateral picture 
of a lumbar vertebral column 26 cm. thick, is undertaken in 
exactly the same manner, and the results ai-e recorded in the 


same manner on the logarithmic paper. 

The best one of the seiwiceable radiogi-aphs is chosen for each 
subject. This will generally prove to lie almost in the middle. 
A hne drawn through these two points (A and B) is a milli- 
ampere-second curve lying in the centre of the latitude. Any 
faking of a subject the thickness of which has been measured 
m advance will he quantitatively correct by application of the 
exposure time indicated by the line AB‘). 

Similarly the limit between the coiTectly exposed and llm 
overexposed piclurcs is found by drawing 1 slSu li e 1 

ti,:; 

■ j- , 1 eoirespondnig line drawn through A- and R 

■nd, cates the lower limit to the latitude. ® ’ 

It appears from these curves tint TTnrto,. • • 
ces, the exposure lalitudn n i ^ ^ circumstan- 

the exposure latitude is hi^n I considerable, and that 

ness and reversely decreashtg greatly “L, 
creases. When the thickness of the snW r! 1 

»d the exposnre lati.nde con’e^ld^^tcr: 
twining 'vith air-con- 
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very big there will occur a change in the character of the 
picture towai*ds a very great contrast. If the thicloiess is very 
small, e. g. under 12 cm., the contrast becomes so great that 
the picture is unserviceable in practice. Reversely the radio- 
graph will become more grey and contrast-less at increasing 
thickness of the subject and correspondingl}'^ diminished lati- 
tude. When the thickness exceeds for instance 32 cm. the 
picture becomes so grey and contrast-less that it is unservice- 
able. 

These facts teach us that a certain, constant “combination” of 
voltage and other factors of radiography has a limited field of 
applicability. This field of applicability is indicated in centi- 
meters as the difference between the highest and the lowest 
permissible thicknesses of the subject, and the limits are found 
at the thickness where the exposure latitude becomes extremely 
small or extremely big. 

The principle of exposure applied here makes it possible not 
only to determine latitude and field of applicability, but also 
to indicate fairty exactly a so-called “range of depth” or “per- 
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missible variation of depth”. By this range is understood the 
greatest difference of thickness permissil)le for the subject at 
the individual taidng. This range of depth is indicated in cen- 
timeters as the difference between the biggest and the smallest 
permissible thicloiess of the subject. 

Fig. 3 illustrates the latitude for a certain combination. The 
definition of point Ai is the maximum exposure, « milliampere 
seconds, of subject a. It follows that if the exposure is a milli- 
ampere seconds and the combination the same, a is of mini- 
mum thickness. Point C» indicates in a coiTcsponding manner 
the minimum exposure, a milliampere seconds, of subject c, 
from which it follows that if the exposure is o milliampere 
seconds and the combination the same, c is of maximum thick- 
ness. c minus a cm. indicates the range of depth or the varia- 
tion of depth permissible for one and the same combination 
and an exposure of a milliampere seconds. 

With an exposure of a milliampere seconds a subject of a 
thickness or diameter of d cm. is submitted to the quantitatively 
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most suitable exposure. Subject c is exposed to the quantity of 
X-rays that will just give a serviceable picture, and subject 
a is exposed to the largest quantity of X-rays that can be given 
without the picture becoming unserviceable. All subjects of a 
diameter lying between c and a are exposed to such quantities 
that the radiographs talcen become serviceable. 

This means in practice that an irregularly formed subject 
with different depths — c.g. the hip area in Lorentz’. projection, 
the shoulder area ventrodorsally, or the lumbosacral column in 
a lateral taking (Fig. 4) — should be exposed in such a manner 
that the range of depth is not exceeded. Accordingl}^ one of the 
medium-sized diameters of the subject, e.g. di, should bg chosen 
for determination of the most expedient exposure. The corres- 
ponding exposure time, a i, should be read from the curve, after 
which it should be seen that the maximum diameter ci and 
the minimum at of the subject do not fall outside the range of 
depth. In case these facts arc obseiTcd the radiograph of this 
area will be quantitatively serviceable all over. If, on the other 
hand, the maximum or the minimum diameter, or both, fall 
outside the range of depth it is impossible, by a single taliing, 
to produce a thoroughly serviceable radiograph of this area. 
In that case it will be necessary to divide the area concerned 
in two or more subjects and lake radiographs of each separately. 

A great number of experimental investigations into latitude, 
range of depth, and field of applicability under the many dif- 
ferent conditions within diagnostic radiography, where the sub- 
jects vary infinitely in both shape and size and composition of 
tissue, have revealed the following facts, which ought to be 
known by all who work with diagnostic radiography: 

1) For any combination and taking of a radiograph there is 
found an exposure latitude the upper and lower limits of which 
should not be exceeded. 

2) For one and the same combination the exposure latitude 
varies with the thickness of the subject, becoming smaller with 
increasing thickness and bigger with decreasing thickness. 

3) For any comhi nation and taking of a radiograph there is 
found a range of depth, or a permissible variation of depth, the 
size of which increases or decreases inversely proportional to 
the thickness of the subject, in the same manner as the expo- 
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sure latitude, and the limits of which are delermihed hy the 
exposure latitude. 

4) For any combination there is found a field of applicability, 
which can he indicated in centimeters of the subject thicluiess. 
The upper limit of this field has been reached when the radio- 
graph becomes grey and contrast-less, which coincides with a 
very considerable diminution of the exposure latitude. The lower 
l imi t has. been reached when the contrast becomes too great, 
which coincides with enonnous enlargement of the exposure 
latitude. ■ , 

5) The best radiographs ai-e obtained with a moderate expo- 
sure latitude and a moderate range of depth in the middle of 
the field of applicabilit 3 ^ 

6) These observations apply in principle to an^" subject ir- 
respective of its structure, also to the air-containing regions 
(thorax, meleoristic abdomen) with the exception that the thick- 
ness of the subject is calculated as the total thicluiess minus 
the thicluiess of the air-containing layers, since alisoi-plion by 
air of X-rays and secondary radiation can be left out of account. 
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THE OCCURRENCE OF EPITHELIOID CELL GRANULOMAS 
IN HUMAN BONE MARROW 

With special reference to the diagnostic value of sternal puncture 
in Boeck’s sarcoid and the differential diagnosis of sarcoidosis, 
miliar}' tuberculosis and brucellosis. 

By 

Harald Gormsen, M. D. 

Although examination of smears of sternal punctures is used 
on a large scale as a diagnostic procedure in clinical work, the 
utilization of histologic sections of sternal punctures is scarcely 
as common as this simple method deserves. 

As pointed out in previous papers (12, 13) the examination of 
histologic sections of sternal punctures must in many cases be 
considered a necessaiy supplement to the examination of smears 
in order to obtain exact hematologic diagnoses e.g. to aid the 
decision as to whether there is an aplasia, hypoplasia, normal 
cellularity or hypei-plasia of the maiTOw, to decide whether an 
aljundance of lymphocytes and monocytes in smears is due to 
an infiltration of the marrow by the cells concerned, to estimate 
the amount of megacaryocj’les in the marrow and the amount 
of blood pigment in the reticular cells etc. Even outside the pure- 
ly hematologic field examination of histologic sections of sternal 
punctures may be of diagnostic value, e.g. for the diagnosis of 
tumor metastases, lipoidoses, reticuloses, in rare cases lympho- 
granulomatosis and, further, Boeck's sarcoid, miliary tubercu- 
losis and brucellosis. 

In this report an account will be given of the diagnostic value 
of sternal puncture in Boeck’s sarcoid and of the difficulties in- 
volved in the differentiation of granulomas in this disease from 
those found in miliary tuberculosis and brucellosis. 

It is well-known that the usual histologic picture in Boeck’s 
sarcoid consists of a well defined epithelioid cell granuloma with 
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sparse or completely lacking surrounding lymphocytic infiltra- 
tion liul witlf occasional lymphocytes wilhin the granuloma 
itself between the individual epithelioid cetls. Necrosis is absent 
or minimal in extent, and giant cells, if present at all, are laie. 

The granulomas of BmcIc's sarcoid are widely dislnbuled and 
may very frequently be demonstrated. Tims, van Beek & Haex 
(1) and Buchem (3) demonstrated the granulomas in 13 out of 18 
diagnosis is therefore most commonly verified by biopsy of 
lymph nodes and tonsils. By liver biopsy loo the granulomas 
may very frequently be demonstrated. Thus, van Beek & Haex (1) 
and Buchem (3) demonstrated the granulomas in 13 out of 18 


patients. 

The granulomas occur veiy frequenll}' in the bone marrow also 
and curiously enough — unlike other focal changes in the hone 
marroAY ~ they ai-e found predominantly in the yellow fatly 
marrow. Wilhin the latter they show a predilection for the peri- 
pheral hones of the extremities, a fact which is utilized to a gi'eal 
extent for diagnostic roentgenography of hands an feel (“ostitis 
multiplex cysloides Jangling” (18)). 

Among 734 cases of Boeck's sarcoid gathered from the litera- 
ture Gravesen (16) found hone changes in 256 instances. In only 2 
of these 256 cases were the bone changes noted in locations other 
than hands and feel alone; 15 cases showed alterations in other 
hones as well as in hands and feel. In all other cases changes 
were found onlij in the hands and feel. In Gvavesen's own ma- 
terial comprising 112 cases, 32 showed roentgenological hone 
changes, of which 4 were present only in locations other than 
the hands and feel (1 in the ulna, 1 in the tibia and 2 in the 
ossa nasalia). 


Most frequently the granulomas occur in the bones of the 
oulei-mosl and the middle phalanges of fingers and toes. They 
are less frequent in the metacarpal hones and in the first plm- 
langes, and less frequent still in metatarsal hones. Lesions have 
seldom been observed in the ossa nasalia or in the carpal, tarsal 
or long bones Several bones are often affected al the same Ihne! 
equenlly bolh hands and bolli feel are Ihc .seal of lesions, 
u several cases where X-ray cxaminalions of the whole skele- 

.d, has not been possible lo find anylhing _ except in hands 
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and feel — which could with certainty be considered osseous 
Boeck’s sarcoid. Lindegaard Nielsen (21) and GollUeb (15) have 
published cases with supposed lesions in the costa, os naviculare 
and columna, respectively. 

The above statements are based almost exclusively on roent- 
genological obsen^alions. Owing to the good prognosis of the 
disease only few autopsy examinations of the skeleton have been 
made. In all, only between 50 and 60 cases with autopsy appear 
to be reported in the literature. These include about 10 cases (2, 
8, 11, 13, 16, 17, 22, 27, 31) in addition to the 44 collected by Bubin 

Pinner (28). In only comparalivfely few autopsied cases has the 
bone marrow been examined. In these cases there was found a 
wide distribution of granulomas in the bone marrow of the 
vertebrae, costae, femur, and long bones of the arm. These 
changes were in addition to those found in the bones of the 
hands and feet. It is therefore to be supposed that the bone mar- 
row is the seal of granulomas in Boeck's sarcoid to a fai’ greater 
extent than is indicated by roentgenological observations, Schau- 
mann (29) has stressed the fact that the granulomas seldom 
destroy the bone tissue except in bones of the hands and feet. 
This probably accounts for the fact that only few cases show 
roenlgenologically demonstrable lesions in locations other than 
hands and feet. 

Autopsy examinations of the sternum in patients with Boeck's 
sarcoid do not appear to be availalde. 

Apparently, examinations of sternal punctures in patients with 
Boeck’s sarcoid have been made on only a rather small scale. 
Lei/ner (20) (9 patients) Groue.sen (16) (2 patients) and Weber dt 
Lauber (34) (1 patient) have all searched in vain for granulomas 
in sections of sternal punctures. 

Typical granulomas have been noted in histologic sections of 
sternal punctures by the following investigators: Dressier (6) (1 
case), Ehlerlsen (7) (1 case), Esser (9) (1 case), Gormsen (14) (5 
cases of 11 with a total of 16 punctures), Lindegaard Nielsen (21) 
(l ease of 2), B. Nielsen (24) (3 cases of 12) and Stahel (32) (1 

cusg). 

Demonstration of epithelioid cell granulomas in sections of 
sternal punctures from patients with miliary tuberculosis has 
previously been reported by Stahel (32) (1 case) and by Schleicher 
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f301 (8 cases). Leilmr & Conradin (19) and Debre & co-worKe,s 
16) have cultured tubercle bacilli from sternal puncluics fion 
Suits svith miliao' tuberculosis. The demonslralion of m. Iiarj 
fuherculosis through sternal puncture by both histologic and bac- 
leriologic means is not astonishing considering the diffuse dis- 
semination of Ihe pathology in this disease. 

Wohlwill (36) seems to have been the first to describe the oc- 
currence of epithelioid cell granulomas in the bone niaiTOW m 
brucellosis in man; further case reports, all with autopsy ex- 
amination, were described by Wegener (35) and Rahson (25). 
More recently, Sandberg & Spink (33) have reported the results 
of examinations of sternal punctures in 9 patients with brucel- 
losis. In 4 of the patients epithelioid cell granulomas were shown 
in histologic sections; in 2 of the patients brucella abortus Bang 
was cultured from the sternal puncture. 


Own Invesligations. 

Technic: In addition ,lo smears, 2 or 3 hematoxylincosin- 
stained histologic sections (in some cases also v. Gicson-slaincd 
sections) of sternal punctures have been examined in all cases. 
The maximum aspiration volume is about H c.c. of marrow” 
most frequently it is considerably less. After preparation of 
smears from a few^ drops, the remainder of the puncture material 
is squirted into a small tube, wdiere it is left to coagulate. After 
the clot has been carefully loosened, a fixing fluid (formalin 
water or Helfy’s fluid) is poured over it. The tissue is then 
imbedded in paraffin prior to sectioning. — In all cases in w'liich ' 
gi-anulomas w^ere found, investigations of Ziehl-Neelsen-slained 
sections were also made. 

It is, of course, of decisive importance that the puncture con- 
tains a fairly abundant number of maiTOw^ particles. 

Material: Sternal punctures from 39 patients with Boeck’s sar- 
coid, 5 patients w'ilh miliaiy tuberculosis and 22 patients wuth 
brucellosis. 


S^clds sarcoid: In 30 of *c 39 cosos Ihe diagnosis was hislolo- 
grally verified by lonsillar or lyjnpli node biopsy, in 9 cases (lie 
diagnosis was exlremely probalile (cliai-aclerislic X-ray findings 
m ungs, hands or feel, negalive or very' iveaWy nosilive tuber 
cuhn reacion, sUin manifestalions, in ^ few oasc^ar^ms 
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syndrome, in a great number of cases positive Kveim reaction 
and histologic verification of the latter). 35 other cases of suspec- 
ted Boeck s sarcoid were studied, but have been omitted from 
this series because the above positive findings were absent, and 
a hilai- adenitis was generally the only suggestive sign of sar- 
coidosis. In none of these 35 cases granulomas were found in the 
sternal punctures. 

Granulomas were found in sections of 6 of the 30 sternal punc- 
tures from patients with histologically verified Boeck’s sarcoid. 
In the non-verified group granulomas were found in 4 cases of 9. 

In all, granulomas were thus demonstrated in the sections of 
sternal punctures from 10 of 39 patients, i.e. in about 25 per cent. 

In only 2 cases were epithelioid cells found in smears of sternal 
punctures, in both cases in patients with verified Boeck’s sarcoid. 
A granuloma was demonstrated in the histologic section of one 
of these cases, but not in the other. 

Miliarij tuberculosis: 3 cases which were originally thought 
to be Boeck’s sarcoid, but later proved to be miliary tuberculosis 
with protracted course were erroneously diagnosed as Boeck's 
sarcoid because the granulomas appeared without necrosis and 
without tubercle bacilli. In 2 other cases the diagnosis of miliary 
tuberculosis was made on the basis of bacillary findings in gra- 
nulomas, one of which showed necrosis (fig. 8). 

Brucellosis: In one case the diagnosis of Boeck’s sarcoid was 
made on a typical epithelioid cell granuloma encircled by a 
great number of lymphocytes and eosinophilic leucocytes. The 
patient from whom the puncture was obtained showed a weak 
seroreaction to brucellosis at a later examination, whereas symp- 
toms of sarcoidosis were lacking. 

After becoming acquainted with the report by Sundberg & 
Spink (33) on the occurrence of epithelioid cell granulomas in 
the bone marrow in patients with brucellosis, I examined sternal 
punctures from 22 patients with serologically verified brucellosis. 
No less than 15 of the 22 patients had granulomas in the bone 
marrow. (A detailed report of the histologic and bacteriologic 
findings in sternal punctui’cs from patients with brucellosis will 
appear in a later work in collaboration with Martin Kristensen). 

With regard to the histologic characteristics of the granulomas 
in the 3 diseases the following statements may be made; 
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1) Boeck's sarcoid (10 cases): The granulomas varied very 
much in appearance and in size, as appears from igs. • 

In 3 of the 10 cases more than one granuloma was found in 
the histologic section (maximum 4 granulomas - fig. 1). In 5 
of the 10 cases a thin rim of l 3 TOphocyles and comparatively 
many eosinophilic leucocytes were noted round the granuloma; 
in 3 cases no encircling cell rim was found (figs. 2 and 4) and 
in 2 cases a broad rim of lymphocytes was present with con- 
siderable numbers of eosinophilic leucocytes in the periphery 
of the lymphocyte rim (figs 1 and 3). In 4 cases lymphocytes 
were seen between the epithelioid cells (fig. 3). 2 cases showed 
giant cells of the Langhans tj'pe (figs. 2 and 4), and in 1 case 
spai'se necrosis was found (fig. 1). 

2) Miliary lubercalosis (5 cases): These granulomas, loo, varied 
considerably (figs. 5—9). In 3 cases more than 1 granuloma was 
found in the section. In 3 cases a thin rim of Ij^mphocylcs and 
a great many eosinophilic leucocydes were found round the 
granulomas (figs. 5, 8, and 9). In 2 of these 3 cases furthermore 
a great number of plasma cells and neutrophilic leucocytes were 
obseiwed. In 1 case no surrounding cell rim was found (fig. 7), 
only in I case a broad lymphocyte rim was present (fig. 6), in 
the peripheral parts of which many eosinophilic leucocytes were 
seen. In 2 cases lymphocytes were noted between the epithelioid 
cells (fig. 6). In only 2 cases were Langhans’ giant cells (fig. 9) 
found, and in one of these foreign-body giant cells (fig. 9) were 
also present. Necrosis was iound in only 1 case (fig. S); tubercle 
bacilli, in 2 cases only. 

3) Brucellosis (15 cases): The granulomas were gcncrallv 
smaller and less distinctly limited than those in Bocck’s sarco’d 
and milirny tuberculosis, and the epithelioid cells were often 
smaller than in the 2 other diseases (figs. 10—12), In all 15 
cases several (2-6) granulomas were found in the section. In 
9 of Uie cases Ihere were found round llic eranulomas a grcal 

and f ’ 1^“'’ “"d neulrophilic Icucoovles 

and, further, a great numljer of plasma cells In 2 cases 'll, e 

Slyrnnhort™”'^"” A broad rim 

3 se. Giant cells were found in only 2 cases. Thov were 
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of the Langhans’ type, in one (fig. 11), and of foreign-body type 
in the other (fig. 12). ‘ ^ 

In histologic sections of about 3000 sternal punctures from 
patients with many widely different diseases including many 
and yarious infectious conditions I have found epithelioid cell 
granulomas in only one case in addition to the 3 above-men- 
tioned diseases. This case was that of a woman (57 years old) 
who was supposed to be suffering from melastases from a mam- 
mary carcinoma. The puncture from this patient showed 4 
adjacent epithelioid cell granulomas encircled by broad rims of 
lymphocytes. In this patient the diagnosis of neither Boeck’s 
sarcoid, miliary tuberculosis or brucellosis could be established. 

In a series of sections of red bone marrow from the upper 
part of the femoral cavity and from the sternum from an inci- 
dental autopsy material comprising 300 patients with widely 
different diseases, among which were many infections (not in- 
cluding tuberculosis), an epithelioid cell granuloma was found 
in only one case, namely in a 62-year-old man with cancer 
ventriculi, without signs of either fresh or old tuberculosis nor 
sarcoidosis. This granuloma was found in the femoral marrow. 

Incidental findings of epithelioid cell granulomas in the bone 
marrow in cases other than miliary tuberculosis, Boeck’s sar- 
coid and brucellosis must thus be considered extremely rare. 

In sections of sternal marrow from 20 autopsied ■ cases of 
pulmonary tuberculosis without signs of miliary tuberculosis, 
typical caseating tubercles with bacilli were found in 8 cases, 
apparently originating from a terminal dissemination of the 
tuberculosis. 

On the other hand, I have in no case found tubercles in 
sections of sternal punctures from 31 patients with various forms 
of non-terminal tuberculosis, mostly pulmonary in type. 


Discussion. 

In the material reported epithelioid cell granulomas were 
demonstrated, in histologic sections of sternal punctures in 10 of 
39 patients with Boeck’s sarcoid (i.e. in about 25 per cent), 
in 5 of 5 patients with miliary tuberculosis and in 15 of 22 
patients with brucellosis. 
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Fig. 1. Section of marrow sliowing Bocck granulomas. (X 100). 
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Fig. 2. Section of marrow .showing Bocck granulomas. (X -lOO). 




Fig. 3. Seotion of lunrnnv .showing Bocck granuloma. (X 210). 





Fig. 


Seclion of marrow .showing Horck granuloma. (X 210). 




Fi2.-5. Section of marrow showing- miliary tubercle. (X 210). 



Fig. 6. Section of marrow showing miliary tubercle. (X 210). 



Fig. 7. Section of marrow showing miliary tubercle. (X 210). 



Fig. 8. Section of marrow showing caseating miliary tubercle. 

(X 210). 
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Fig. 9. Section of marrow sJiowing miliary tubercle will) giant 
cells of Langhans and foreign body type. (X210). 



Fig. 10. 


Soclioi, ot "'»n-ow showing In-ucollosis graiinlmnas. 
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Three of the cases of miliary tuberculosis were originally 
diagnosed erroneously as Boeck’s sarcoid because ^ 
mas were without necrosis and without bacillar)^ findings, 

2 cases the diagnosis of miliarj' tuberculosis was based on 

bacillary findings. , 

One case with gi-anuloma was en'oneously diagnosed as 

Boeck’s sarcoid in a patient later found to have brucellosis. 

On the basis of the material reported herein it must be said 
franldy that, if there is neither bacillary finding nor jmonounccd 
caseous necrosis in the granulomas, it must be cons.dercd im- 
possible to differentiate miliary tuberculosis from Boeck’s 
sarcoid. 

The differential diagnostic difficulties posed by the histo- 
logic changes in miliarj'^ tuberculosis and Boeck’s sai'coid have 
been discussed by Siahel (32), Nickerson (23) and Jinkov & Tay- 
lor (26). 

Stahel (32) has pointed out that sometimes miliary tuberculosis 
shows only a thin surrounding rim of lymphocytes and that 
there may be eosinophilia in the periphery’ of the nodule. 
Further, that the reaction around the sarcoid-granulomas is 
still slighter than that in miliary tuberculosis, 

Nickerson (23), in 5 examined cases of sarcoidosis in the Ironc 
marrow has found each lesion suiTounded by a dense rim of 
lymphocytes and eosinophils. In one of the cases, whicli was 
interpreted as an acute fulminating one, sparse areas of necro- 
sis were noted. In the other cases no necrosis was seen. Nicker- 
son claims that the giant cells here are different from those 
seen in tuberculosis; they show moderate A’arialion in size, are 
usually much larger, and contain many more nuclei which are 
evenly distributed throughout the cell and are seldom airangcd 
in the elliptical manner typical of tuberculosis giant cells. 

Rakov & Taijlor (26) stress the fact that it is exceedingly diffi- 
cult to differentiate saixoidosis from tiiily noncasealing luber- 
cubsis. These authors emphasize the larger size and more 
cuboidal shape of the epithelioid cells in the individual sarcoid 
Md point out that the individual sarcoids do not fuse to pro- 
duce a conglomerate sarcoid in the manner that primary tu- 
bercles produce the conglomerate tubercle. 

As can be seen, if comparisons 

Elnar Meulcngmclit 1 1 


are made between the mien 
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photos nos. 2 and 5, 3 and 6, and 4 and 7, representing granule 
from cases of Boeck’s sarcoid and miliai y tuberculosis, res] 
lively, in the absence of bacillarj' findings and pronounced 
seous necrosis, it is impossible on the basis of the granule 
alone to nialie the diagnosis of one of these 2 diseases and to 
ferenliatc it positively from the other. 

All the histologic cliaracteristics of the sarcoid-granuL 
mentioned at the beginning of the paper (i.e. absence of i 
of l 3 'mphoc 3 'tes round the granulomas, 13 'mphocytes betv 
the epithelioid cells, lack of giant cells and necrosis) have 1 
demonstrated in several of the cases of miliar 3 ' tuberculosis, 
the other hand, broad encircling rims of 13 ’mphocytes and 
pical Langhans’ giant cells have been found in the sarc 
granulomas in several cases. In a single case of sarcoic 
slight necrosis was noted. The cell proliferation round the 
nulomas is of no guidance. Eosinophils have in several c 
been noted round the miliar 3 ' tubercles. 

The difficulties in the differential diagnosis of granule 
in brucellosis, Boeck’s sarcoid, and miliar}’ tuberculosis, res 
tiveh’, have been discu.ssed by Sundberg & Spink (33), who s' 
the fact that the distinction is particularly difficult bel\ 
sarcoidosis and brucellosis. In the latter disease, they point 
caseous necrosis is absent, both Langhans' and foreignl 
giant cells may be present, and the lesions are often surroui 
peripheral!}’ b}' small numliers of degenerating marrow ( 
neutrophils, eosinophils, and plasma cells. 

In my material it seems tliat granulomas due to brucel 
most often have a rather characteristic appearance whicl 
some extent differs from the granulomas in Boeck’s sarcoid 
miliar}’ luherculosis. The granulomas in brucellosis are, 1 
erallv, considerabl}’ smaller and less distinctl}’ limited than 
the granulomas in Boeck’s sarcoid and miliar}' tuberculosis 
epithelioid cells are most often less rich in protoplasm, and 
granulomas seldom show giant cells, never necroses or b 
surrounding rims of l3’mphoc3'les, but, on the other hand, 
rims of 13’mphocytes, many eosinophilic leucoc3’les and 1 
or less plasma cells and neutrophilic leucoc3'les. — But ii 
figs. 2, 4 and 11 arc compared, it is seen that in certain ( 
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it mav he impossible to differentiate the brucellosis-granulomas 
from those in Boeck's sarcoid and miliarj" tuberculosis. 

Whereas it thus seems to be impossible to differentiate 
Boeck’s sarcoid Avitli certainty from miliarj’^ tuberculosis on tiie 
histologic findings in the bone marrow — unless there are bacil- 
laiT findings or pronounced caseous necrosis — the granulomas 
in brucellosis, once the investigator is familiar with the appear- 
ance of the granulomas, will seldom cause differential diagno- 
stic difficulties towards Boeck’s sarcoid and miliar}- tuberculosis. 

Conclusions. 

It seems impossible with" certainty to differentiate Boeck’s 
saixoid from miliaiy tuberculosis on tlie basis of the histologic 
appearance of the granulomas found in the bone marrow, un- 
less there are bacillan* findings or pronounced caseous necrosis. 

In certain cases it may be impossible to differentiate the bone 
marrow granulomas in brucellosis from the granulomas in sar- 
coidosis and miliai}' tuberculosis, but most frequently it is pos- 
sible to differentiate these granulomas from those of the 2 other 
diseases. 


oummary. 

In histologic sections of sternal punctures epithelioid cell ^Ta- 
nulomas have been found in 10 of 39 palients with Boeck’s 
sarcoid (i. e. in about 25 per cent), in 5 of 3 patients with miliary 
tubeiculosis and m to of 22 patients with brucellosis. 

The differential diagnostic difficulties connected with dis- 
mgutshing the granulomas from each of these 3 diseases a^e 

pZle t'o'ffife “n^idered im- 

fng tuheris t 

rather different from the’grannl'omas taTh^^tes 
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From Bispebiers HoopUal. Copenhagen. Denmark. 
Medical Department B. 

(Physician-in-Chief: Professor E. Menlengracht, U.D.)_ 


A CASE OF PURPURA HAEMORRHAGICA AFTER 
ADMINISTRATION OF, QUININE WITH SPECIFIC THROM- 
BOCYTOLYSIS DEMONSTRATED IN VITRO 

By 

h. C. Grand jean. 

A patient suffering from purpura hacmorrhagica, which 
proved to have been brought about by cjuiuine, was admillcd 
to the Bispebjerg Hospital. 

The patient, a woman aged 25, had 3 months previously been 
a patient in an epidemic hospital under a diagnosis of influenza. 
While in the epidemic hospital she had an attack of haemopty- 
sis. She was therefore referred to a tuberculosis hospital (the 
Oresundshospital), to which she was admitted after a stay in 
a neurologic department on account of infiltrations in the 
head, sequelae of sinuitis, and influenza. During her slaj' in 
this department her right antrum of Highmore was X-rayed, 
and there was found a lateral density, which might correspond 
to a mucous membrane swelling, but otherwise nothing ab- 
normal except infiltrations and peritendinitis. After treatment 
by massage, and with lucosil and allj^propynal the patient was 
admitted to a tuberculosis department on account of haemopty- 
sis of unknown cause. In tlie course of the first few days she 
coughed up 200 ml. of blood}' expectoration. Except for a posi- 
tive Mantoux-reaction after injection of one- tenth mg. tuber- 
culin Iheie were no signs indicative of a tuberculous disease. 
The measuring of blood pressure was observed, however to 
effect pronounced petechiae. As, in addition, the patient indi- 
cated that menses had been profuse the past 6 months or so, it 
was decided ~ 8 days after lier admission - to examine the 
time of bleeding, which proved to he 3 minutes, the lime of 
coagulating, 2}^ minutes, and the number of blood platelets 
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Fig. 1. Back-side of antibracliiiim shortly after superficial pinching 
of the integument. Note the big liacmatoma with surrounding 

petechias. 

which amounted to 660,000. The remaining blood examination 
likewise showed normal conditions. 

5 days after her discharge from the 0resundshospital the 
patient was admitted to the Bispebjerg Hospital on account of 
hacmatemesis and attacks of fever. 

She complained of tiredness of about 2 months’ duration, and 
occasional rises in temperature to 39—40° C. 

She had had several attacks of hacmatemesis. In connection 
with these attacks she had observed pin-head-sized spots, re- 
sembling pinching marks, scattered all over the body. On the 
eve of admission the patient again had an attack of haemale- 
mesis and rise in temperature to 39° C. This attack was asso- 
ciated with pain radiating from the laght iliac fossa to the epi- 
gastrium and further to the left flank. The pain was relieved by 
injections of morphia. On the day of admission there occurred 
several petechias and blood-filled bullae on the skin. 

On admission; The patient made an anaemic impression. 
Gapillarj’^ haemorrhages were seen scattered on the skin, chiefly 
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on face, back and chest. At the right axilla there was observed 
a number of small haemoiThages coiTesponding to pressure 
from the shoulder-strap of her underwear. 

There was bleeding from the gums as well as from the lower 
lip. Finally there was the t 5 Tical sanguineous fetor from the 
mouth. The temperature was normal on entry and remained so 


during her entire stay. 

A diagnosis was made of purpura haemorrhagica. 

The day after admission the time of bleeding was measured 
according to Duke’s method and found to be > 10 minutes. 
A slight, superficial nip at the skin on the forearm gave rise 
to a quickl}' growing haemaloma, which the next day had as- 
sumed a dark-blue colour and covered almost the entire inner 


side of the forearm (Fig. 1). 

A complete blood examination made 3 da 3 '^s after her ad- 
mission revealed slight anaemia of a hj'pochromic nature, and 
a blood platelet number of 70,000. On Gothlin’s capillary re- 
sistance test there were found 10 petechias. In the course of 
the next 7 days the lime of bleeding decreased, the number of 
platelets rose, and the haematomas brought about by pinching 
grew smaller. Examination on the 8th daj* showed normal con- 
ditions. 


Bj'’ questioning the patient as to her use of medicaments be- 
fore the occurrence of the disease we were inforaied that she 
had often taken tablets against headache. Her own doctor told 


us that he had prescribed tbll. phenemal mites, tbll. gelonida, 
and tbll. saridone over a fairly long period. Special attention 
. was given to the latter preparation as a possible cause of the 
purpura, because until April 1946 saridone contained among 
jts constituents 6 eg. sedormid. In addition, the patient had in 
1944 been given quinine for induction of labour’, without, how- 
ever, presenting any tendency to haemorrhage. She had not 
taken qumme since, as far- as she knew. 

She reinembered, however, that she had taken 2 pills imme- 

on^anaTvTtV” PiHs, which proved 

* each 8 iinine 
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Fi(j. 2. Abscissa; Time in days. 

At tlic arrow admini.stration of 8 eg quinine sulphate. 


In order to a.scerlain whether the quinine pills might have 
been the provoking factor the patient was given one of the 
procured pills containing 8 eg. quinine sulphate — after platelet 
count, capillary resistance test, and bleeding lime had showed 
normal conditions. 

10 minutes later the patient fell unwell with headache, which 
increased in intensity. By^ mistake the patient had, however, 
been orientated in advance of the experiment. 

After 2 hours there occurred a number of blood-filled bullae 
scattered over face and body. 

'3 or 4 hours later the blue .spot on the lower lip as well as 
the gingival haemoiThagcs present on admission were repro- 
duced. In addition the patient developed abdominal pain and 
tenderness of the crural and the femoral muscles. 

Fig. 2 illustrates the curves plotted for platelet count and 
bleeding time within the following days. 

Through this experiment we seemed to have estaJjlished the 
fact that the purpura on account of which the patient was 
admitted had been brought about by tablets containing 8 eg. 
quinine sulphate each. 

It appears from litcralui’e that both quinine, quinine sulphate, 
quinine hydrochloride, and quinine lannale may bring about 



169 


C?jmlatc- 
/ilasm /kt! 



0,9rm 

UA 

r 


o,9rMA 




2ta(aie 

\filasni 




■ Ofalate- 
nlufmrmni 
fiurparaf^- 



ytlasm 






mdnxnc. 

/ilasjrt 





Fig. 3. Schematic representation of the in vitro experiment. The 
number of platelets in plasm without addition of quinine is 
indicated as 100 %. One dot in the squares represents 


10,000 platelets. 


allergic purpura. Common to all the cases mentioned in lile- 
ralure is a shorter or longer symptom-free period, during which 
the patient has not taken in the substance, after w'hich renewed 
intalte of the quinine compound, often in smaller doses, pro- 
vokes severe signs and symptoms. 

Common to the above compounds is the quinine group, the 
stereo-isomer of xvhich, the quinidinc, is said to cause neither 
purpura nor any other allergic phenomena. 

Since the signs and symptoms came on very shortly after the 
administration of quinine, the question suggested itself of an 
acute change in the circulating blood platelets due to contact 
with quinine. An in vitro experiment was made to ascertain 
whether this might be the case. 

Venous blood was taken from a control subject and from our 
patient, and oxalate was added to the blood in the usual manner. 

2 samples of plasma were pipetted off from each glass. To 
two of the samples we added one-fifth volume of ph 3 'sio]ogical 
salt-water, and to the two others one-fifth volume of physio- 
logical salt-water in which was dissolved quinine sulphate to 





170 


saluration. After careful shaking all 4 glasses were left at room 
temperature for 2 hours. Next the platelets were counted in 
Zeiss’ counting chamber. 

Tlie result appears from the above squares (Fig. 3), where 
each dot represents 10,000 platelets. 

3 months later the patient was summoned for a follow-up 
examination. She had recovered completely. The in vitro ex- 
periment was repeated, and the result appears from the table 
(Fig. 3). 

Thus, there seems to occur a Ihromboeylolysi^ when quinine 
comes into contact with the blood platelets of this quinine- 
susceptible patient. 

In such cases administration of the purpuriferous quinine 
compound should be interrupted immediately. As part of the 
prophylaxis the patient’s attention should be called to the qui- 
nine-containing »tonic water«, which, according to information 
from an analysis laboratory, may contain up to 6.8 eg. quinine 
sulphate in one litre.' 

Summary. 

A case of hemorrhagic purpura provoked by quinine is re- 
ported. A test dosis of 8 eg. quinine sulphate was given to the 
patient at once provoking an attack of hemorrhagic purpura. 
Two in vitro experiments showed that the platelets of this 
quinine-susceptible patient by admixture of quinine showed 
marked thrombocytolysis, while those of normal persons did 
not. 



From the Medical Department, Sodertalje, Sweden. 


THE VITAMIN B COMPLEX; ITS IMPORTANCE AND 
THERAPEUTIC VALUE IN INTERNAL MEDICINE 


By 

Erik Gripwall, M. D. 

During the last few decades no other substances have piob- 
ably, to the same degree as the vitamins, been subjected to 
scientific and general interest. This is particularly true as le- 
gards the vitamins of the B complex, which will be discussed 
in the following. Above all, I intend to deal with tliosc sub- 
stances which are definitely significant in humim nutrition, 
namely, vitamin Bi or thiamine, vitamin Bs or riboflavin, and 
nicotinic acid or Uie P-P factor. The rest, vitamin Bo or P3'ri- 
doxine, and pantothenic acid with no significance in human 
nutrition, will only be mentioned briefly. All the vitamins of 
the B complex are soluble in water and occur extensively ajid 
closely associated in nature, their fields of action largely over- 
lapping. Through the intense I’esearch of the last few decades 
their chemical structure has been determined, and the sjmlhcsis 
of these substances was thus rendered possible, for the benefit 
of therapy. 

In order to understand the clinical manifestations of vitamin 
B deficiency, so-called avitaminosis and subvitaminosis, re- 
spectively, It seems important to emphasize at once the fact 
that the above mentioned natural occurrence of these substan- 
ces in close association, renders the deficiency symptoms com- 
plex, with consequent variations in the clinical picture. Before 
dealing with the special diseases caused by lack of the different 
actors of the B implex, I will endeavour to outline the coii- 

itions under which a vitamin B deficiency may develop in the 
organism. j i 

1) Food lacking in vilannn 13, The poor populalion lives chiefly 
on carbohydralc, whereby the need for vitamin B. is increa- 
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sed. The absence of teeth renders mastication difficult and 
may entail a reduced supply. Certain diets, e. g. in diabetes 
and gastrointestinal diseases, are deficient in vitamin B. 

2) Faulty absorption. This is the case in many diseases of the 
digestive canal, achylia, persistent vomiting and diarrhea. 

3) Increased need for vitamin B occurs in infections, particu- 
cularly with long-standing fever, and in thyreotoxicosis, 
during pregnancy and lactation. 

4) Faultjf utilization of vitamin B, e. g. in liver diseases, when 
the ability of the body to store and utilize the vitamins is 

disturbed. 

The alcoholic diseases are particularly interesting in this 
connection. Alcohol consumption increases the need for vitamin 
Bj. Also, the effect of alcohol on the gastric mucosa interferes 
with absorption, and faulty utilization may result from a distur- 
bed liver function. It is therefore not surprising that symptoms 
of B-hypovitaminosis are extremely common in chronic alco- 
holism. 

I will now give an account of the history and treatment of 
the vitamin B complex. First, a few words about the general 
properties of vitamin Bi, or thiamine. It was isolated from rice 
husks already in 1926 by Janssen and Donath, but was not in- 
troduced in therapy until in 1937, when Williams and co- 
workers determined its structure. As the toxic doses lie con- 
siderably higher, indeed 1000 times higher, than the therapeu- 
tic, symptoms of poisoning are practically non-existent. It is 
easily absorbed perorally with a nonnal gaslro-intestinal tract, 
as well as parcnlerally, and is stored in the organism, most ab- 
undantly in the brain, the liver, the kidneys and the heart. Thia- 
mine is partly destroyed wdthin the organism in relation to the 
size of metabolism, and about 10 % of the intake is excreted 
with the urine. In Bi deficiency, thiamine is excreted fairly 
rapidly during the first week, after that more slowly; about 
20% of the thiamine deposited is retained obstinately by the 
tissues also in severe Bi deficiency. The daily requirement for 
optimal nutrition may be estimated at 1 — 2 mg. The need in- 
creases with a higher metabolic rale, particularly during hard 
work. A high carbohydrate intake also increases the need. 



173 


whereas fat has a thiamine-sparing action. This accou s 
the fact that B, deficiency occurs particularly among thus 
peoples who live on an unvaried diet, such as polished c , 
poor in vilam'm Bi but rich in carboh 3 ''drale. 

In regard to the function of vitamin Bt within the organism, 
it may now be considered an established fact that, in the capa- 
city of an enzyme, it plays a fundamental part m the inter- 
mediary metabolism of carbohydrate. It combines with phos- 
phoric acid and constitutes an enzyme, cocarboxylase, which 
is concerned with the oxidation of e.g. i^yruvic acid which 
accumulates in blood and tissues in severe Bi deficiency. In 
this connection, Peter’s and his co-workci’s’ investigations are 
particularly interesting. They show that tissues poor in vitamin 
Bi, the central neiwous s)'slem in particular, lack the capacil}' 
of absorbing oxygen in a nonnal degree. I will revert to this 
question later. 

We know that severe vitamin Bi deficiency leads to the clas- 
sical disease named beriberi, existing in the Orient since the 
9th centur}^ The clinical picture is built up by disturbances, 
partly from the central neiTOus system, consisting of a symme- 
tric peripheral ascending neuritis, chiefly localized in the legs, 
partly from the circulatory system with symptoms of severe 
insufficiency of the heart. The so-called bcrilicri heart, wliich 
has been closel}’’ studied by American investigators, presents 
the classical picture of cardiac decompensation, often with di- 
stinct enlargement to the right and, as a very important dia- 
gnostic symptom, reduced circulation lime. Administration of 
digitalis and common cardiac stimulants fails to relieve the 
insufficiency of the circulation, which is also an important 
diagnostic memorandum, whereas the response to the admini- 
stration of vitamin Bi is prompt and often dramatic. 

The more severe forms of Bi deficiency are extremely rare in 
his country and in other civilized countries. A few cases of 
beriberi heart, however, are described by Nylin, Rillon and 
jupien among others. These cases were alcoholics and pa- 

ITnlVl A.S far as we arc con- 

cerned the mi der type of vitamin B, deficiency, llie so-called 

agnose, as the clinical picture is not a characlerislic 
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one. In addition, our chemical and physiologic methods of 
examination for determining the vitamin supply of the or- 
ganism are too difficult to be carried out routinely in practice 
or in hospital laboratories. Nevertheless, by careful inquiry as 
to the diet, we are often able to judge the vitamin standard, 
something which is frequently neglected in the recording of the 
case history. At the medical department of Sodertalje Hospital 
we have, during the past years of crisis, had our attention di- 
rected to such subclinical states of vitamin B deficiency and 
have been able to recognize several cases of .this kind. In par- 
ticular, we were concerned with individuals who had lived on 
an insufficient diet rich in carbohydrate and poor in protein 
and fat. The symptom picture may be characterized by the 
following sjunploms with many variations; fatigue, general 
disability, irritability, possibly loss of weight. Common symp- 
toms are: diffuse digestive disorders, such as flatulence, poor 
appetite, abdominal pains of a vague type and possibly pains 
and paresthesia in the legs. In the American literature, Lepore 
and Golder, 1941, have described similar findings. The symp- 
toms subside promptly on administration of the vitamin B 
complex. 

Other diseases which may be considered due to Bi deficiency 
and thus are open to Bi therapy, are alcoholic polyneuritis, 
neuritis in gravidoloxicosis and diabetes. In delirium tremens 
and in the so-called Wernicke’s syndrome, a disease of the 
central nervous system in alcoholics, Bi therapy is of great value. 

According to my own experience, vitamin B is useful as a 
general stimulant in anorexia and in several psychaslenic states, 
particular^ after infections of long duration or disturbances in 
the digestive canal. It is often astonishing to see how rapidly 
these patients recover. Personally, I have found that it is im- 
portant to administer sufficient doses of vitamin B. 20 — 40 mg 
of Bi as well as the whole B complex should be given, prefer- 
ably intravenously, during a couple of weeks, and after that 
the dosage should be reduced according to the individual states. 

As seen from the foregoing, Bi therapy is an extremely valu- 
able addition to our therapeutic arsenal, providing the appli- 
cation is properly indicated. On the other hand, the belief that 
vitamin injections are a universal remedy in pretty well any 
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disease, is a fallacy which brings discredit on the 
concerned. In this connection I also wish to einphasize tha 
Bi therapy is not absolutely free from risks. Sundelin has i - 
cently reported one case and quoted a number of cases from 
the American literature, where, after thiamine injections, the 
patient got an anaphylactic shock, often dramatic enough an 

in some cases leading to death. 

I will now deal with the vitamins of the Ba complex, in the 


first place riboflavin. Riboflavin is of fundamental importance 
in metabolism, in the capacity of a hydrogen -cander. It is a 
constituent of the so-called yellow oxidatibn enzyme, containing 
phosphoric acid and protein. It is also called lacloflavin, on ac- 
count of its intense yellow colour. Riboflavin occurs abundanll}' 
in several of our common food stuffs, particularly, however, in 
milk, eggs and liver. Tire daily human requirement is estimated 
at 1,5—3 mg. In deficiency states it is retained in the organism 
more obstinately than thiamine, whereby the danger of avita- 
minosis is reduced. 

Ariboflavinosis occurs partly as a polyvalent deficiency dis- 
ease, partly as an isolated, markedly monovalent, avitaminosis. 
The etiology of the uncomplicated ariboflavinosis was not made 
clear until in 1938, when Sebrell and Butler published their in- 
vestigations on experimental Riboflavin deficiency in humans. 
Changes occur after a period of 2—4 months and consist of rha- 


gades formation in the corners of the mouth, possibly change of 
colour of the lips which become abnormally red and shin}^, and 
of a skin affection resembling seborrhea, around the nose, in the 
nasolabial folds and on the ears. Lesions of the tongue have also 
been described. The tongue becomes smooth and markedly 
reddened with fissures and loss of substance. Dysphagia and 
koilonychia have also been observed. 

In this connection it should- be pointed out that several of 
the above-described epithelial changes in. the mucous mem- 
brane may also occur in other well-known pathologic condi- 
tions, such as sideropenia, an iron- deficiency disease, and in 

a «la- 

lonship of some kind or olher, between the diseases _ a rea- 

ribo- 

navin in the tissue oxidation. 
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It would perhaps he of inlcresl lo mention that the same 
changes may he relieved by mitamin B«, 20—50 mg daily. 
Thus, there seems lo he no doubt but that the so-called chei- 
litis may have a varied etiology. 

Sydensli'icker and co-workers, 1940, reported that certain pa- 
tients with ariboflavinosis also presented characteristic changes 
in the eyes, a feeling of tightness in the eyes, lacrimalion, pho- 
tophobia and failing vision due lo a plexus of vessels on the 
surface of the cornea. The changes were sometimes associated 
with mydriasis and pigmented spots on the iris. The changes 
subside rapidly and heal, usuallj^, within a few weeks after the 
administration of 5 — 15 mg of riboflavin dail}'. I have myself 
observed a case of typical ai'iboflavinosis, which developed 
after a lengthy treatment, parenlerally, with vitamin Bi. It has 
also been reported that S3'mploms of ariboflavinosis have been 
produced by means of prolonged treatment with nicotinic acid. 
The administration of the entire B complex in optimal corre- 
lation seems therefore to he a rational treatment also in cases 
of apparcnll}'' monovalent avitaminosis. 

Nicotinic acid or nicotinic acid amide, or niacin, as the Ame- 
ricans name it, is another important factor in the vitamin B 
complex. Lack of nicotinic acid causes pellagra. This disease 
occurs endemicallj' in North Italy, the Balkan stales and in 
the south sections of the USA as a result of a deficient and 
unvaried diet. During the latter part of the 18lh cenluiy and 
the beginning of the l9lh century, it became widely spread in 
South Europe. 

Pellagrins, however, maj'^ also present secondaiy symptoms, 
such as disturbed absorption in chronic affections of the in- 
testines, e. g. sprue, and in chronic alcoholism. In 1937 Elve- 
hjelm and his associates Averc able lo identify nicotinic acid 
amide, and in the following j^car Fout and co-workers estab- 
lished its efficacy ia curing pellagra. The daily human require- 
mejil maj-^ he estimated at 15 — 20 mg. Nicotinic acid is a con- 
stituent in the structure of two ferments, coenzyme I and II, 
which like riboflavin, are fundamentally involved in the pro- 
cesses of cell oxidation. Nicotinic acid is about 100 limes less 
toxic than nicotine and has no action on the autonomic ner- 
vous sji^slem. 
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As distinguished from nicotinic acid amide, 
causes, particularly on parenteral application, a penpheial 
dilatation in the face and on the hands, attended often m- 
tensely smarting and burning sensations in the skin, which 


last for about 15—20 minutes. 

The classical picture of pellagra presents symptoms from 3 
organ systems, namely, the skin, the gaslro-intestinal tract and 
the central nervous system. The changes in the skin are well- 
defined, s3TOmetric and localized chiefly in the parts of the 
body exposed to light. The skin firstly becomes reddened, then 
dark-pigmented, swollen and ulcerated. The most prominent 
symptoms from the digestive canal are stomatitis, gingivitis, 
enteritis and alchylia in 50 %. The lesions on the tongue arc 
particularly distinct with intense redness, swelling and in some 
cases a tendency to ulceration. The s\’mptoins from the cen- 
tral nerv'ous system are headache, mental depression, irrita- 
bilit}'- and in severe cases pronounced states of confusion and 
dementia. A fomi of encephalitis described by Joliffc ajid co- 
workers, in pellagrins and alcoholics, characterized by uncon- 
sciousness, con^a^lsions and certain eye sjmiploms, responded 
satisfactorily to large doses of nicotinic acid, 200 mg daily, iji- 
travenously. 

The treatment of pellagra consists of nicotinic acid or amide 
administered in doses totalling about 500 mg daih'. In gastro- 
intestinal disorders the dosage is 50 — 100 mg, parentcrally. 'J'bc 
effect is prompt and, indeed, dramatic. Already within 2-1 hom-s 
there is a noticeable regression of the changes in the skin and 
the mucosa, as well as of the psj'chic changes. In regard to the 
latter, the effect is so striking as to serve as evidence of pellagra 
as the etiologic factor. Many cases of pellagra are rendered com- 
plicated by the lack of Bi, riboflavin or Bn. For this reason the 
entire B complex should be administered simultaneously with 
nicotinic acid. 


Nicotinic acid has also heen used in a iiumlici- of other dis- 
cuses; m atypical psychosis, stomatitis, gingivitis of nnccrtaii. 

cTfltrl^n porphvrinnria. 

Clc^ No deftnilc Ihcrapoulic rcsiiils may he said to have hecii 

achieved. For my own pari, I have soincliines nolcd good rc^ll, 
in aphtous stomatitis from daily doses of 50- 

Einar Mculcngracht 12 


-too mg. The 
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vasodilalory effect of nicotinic acid has been utilized in a num- 
ber of functional and organic vascular affections, such as Ray- 
naud’s disease, acrocyanosis and Meniere’s disease. The results 
vary — in Meniere’s disease they arc sometimes very satisfac- 
tory. 

Apart from the above described vitamins, the vitamin B group 
includes a great number of substances. Although their im- 
portance in human nutrition has not been fully established, 
they bavc been e.xtensively used in therapy. Among therii are 
Bo or pyridoxine, pantothenic acid, biotin, choline, para-amino- 
benzoic acid and folic acid. In this connection only pyridoxine 
and pantothenic acid will be described briefly. Bo deficiency 
in rats causes a characteristic dermatitis, the so-called rat pel- 
lagra, in dogs and swine a microcytic hypochromic anemia. 
No specific symptoms of Bo deficiency in humans have been 
recognized. Certain investigators hold that patients with Parkin- 
son’s disease excrete an insignificant amount of B# on admini- 
stration of the vitamin. Administration of Bo, however, does 
not seem to effect the picture, nor have any encouraging results 
been achieved from therapeutic trials with vitamin Bo in other 
diseases of the central nervous S5'Stem, such as amyotrophic 
lateral sclerosis and disseminated sclerosis. It has been estab- 
lished that certain cases of cheilitis have been treated success- 
fully with Bo. No definite relief in diseases of tire blood has 
been achieved. 

Pantothenic acid is also synthesized in a crystalline form, 
and lack of this factor in the food produces dermatitis in chicks. 
Particularly interesting arc certain changes in the adrenal cor- 
tex, manifested in hemorrhagic necrosis. Pantothenic acid may 
also under certain circumstances act as an “anti-gray-hair 
factor”. Black rats kept on a pantothenic acid-deficient diet 
developed extensive graying of the fur parallel with above 
described changes in the adrenal cortex. No distinct clinical 
picture in humans suffering from pantothenic acid deficiency 
is yet known. An interesting fact is that pantothenic acid has 
been found to act on certain forms of neuritis, where the other 
vitamin B components have failed to do so. Certain cases of 
glossitis and cheilitis are likewise said to have responsed satis- 
factorily. 
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I will now deal briefl}^ with the question of choise of prepa- 
rations and mode of application. It is of the greatest importance 
that only perfectly satisfactory preparations he used. If no mani- 
fest, or only mild, deficiency sj'mploms are present, the peioral 
therapy will probably be adequate. The following preparations 
should be noted as perfectly satisfactory, containing all the vita- 
mins of the B complex: Beviton and Bevitotal (Astra), Becoz 3 'tn 
(Roche) and Beveran. On the basis of my own experiences from 
many years of ohsen'^ation, I would consider Beviton an extre- 
mely effective preparation. It consists of a highlj’’ concentrated 
yeast preparation fortified with extra thiamine; it also con- 
tains Ca-K, Na- and Mg-salls + sliychnine. For the treatment 
of more pronounced deficiency s)’mploms injectable prepai'a- 
tions should he chosen, such as Bevitotal or Bccozj'm, 2 ml 
dailj^ possibly fortified with those components which domindle 
the moi-hid picture. From an economic point of view, Bevitotal 
will be the cheaper preparation, as it is supplied in capsules 
of 50 ml. 

Finally, some general aspects on tlie combat of deficiency 
diseases. In this respect, the prophylactic treatment is of the 
greatest importance. A well-balanced diet should be devised, 
which is varied and rich in the vitamins essential to llie ^'ital 
functions of the organism. This is the best possible way of 
preventing diseases caused by vitamin deficiency. 


12 - 



From The Universilij Medical Clinic A of mksliospitalet, Oslo 
Norway. (Professor Olav Hanssen). 


CHRONIC LYMPHATIC LEUKAEMIA, ASSOCIATED WITH 
PERNICIOUS ANAEMIA 
Report of a case. 

By 

Olao Hanssen. 

Pernicious anaemia as a rule is a primary disease. Some- 
times, however, it occurs in persons who already suffer from 
■other disorders. Its association with exophthalmic goitre, chronic 
arthritis, diaJjcles, myxoedema, ventricular carcinoma and othei 
diseases, which often are accompanied by chronic gastritis with 
achylia, is well known. 

Iron deficiency anaemia may also sometimes he associated 
with pernicious anaemia, but the coexistence of pernicious anae- 
mia with other diseases of the blood, especially leukaemia, is 
rare. The leukanaemia, which Leuhe described in 1902, was 
a condition which was characterized by changes in the blood 
picture similar to those of pernicious anaemia and leukaemia. 
All now agree, that the condition described by Leube, is not a 
disease entity, but includes atypical cases of either pernicious 
anaemia or myelocjdic leukaemia. In his textbook Hans Schulten 
stresses the occasional similarity between chronic l3miphalic leu- 
kaemia and pernicious anaemia, and says: “In cases with high 
IjTOphocyle count one often finds high colour-index, and types 
of cells, which could not be differentiated from the megalocytes 
of pernicious anaemia. In several such cases, the investigator 
thought there might be a combination of lymphatic leukaemia 
and pernicious anaemia. This is definitely not correct. This dia- 
gnosis is only justified if one finds megaloblastic changes in tire 
bone marrow, and a clear-cut response to liver-treatment. 
Usually one does not have these findings, or one has not searched 
for them”. 

According to Maxwell M. Wintrobe (1946) only five acceptable 
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. . Red corpuscles in 100.000 

0 0 Haemoglobin % X 2 

' Reticulocytes in % :Z 

. , White corpuscles X 1000 

0 0 Lymphocytes in the sternal marrow (% of white 

corpuscles) 


Lungs: Dullness on percussion over the right dorsal base with 
diminished breath sounds and reduced vocal fremitus. Tlie X- 
ray diagnosis was: Hilar adenitis. Pleural adhesions on the right 
side. Infiltration of the lungs (of leucaemic origin?) 

Heart: Nothing abnormal. 

Liver: Enlarged, with dullness from 6th costa to 2 cm. below 
the costal margin. 

Spleen: Enlarged, and palpable 3-4 cm. below costal margin. 
Abdomen: Surrounding the umbilicus, mostly above and on 
the right side, one fell some hard, irregular swellings, probably 

enlarged lymphatic glands. ... 

Urine: Dark yellow, with pronounced urobilmuna, but witlr no 


protein and no sugar. 

Wassennann reaction: Negative. 

Examination of blood: Red cells per emm: 1.17 mill. Haemo- 
globin (Haldane) 30%. While cells 59.900. Platelets: 100.000. 
kterus index (Meulengracht) 13. White cell differential count: 
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Lymphocytes; 95 %, Polymorph- nucl. neulroph. 3 

y, %, Metamyelocytes V2 %■ Eosinophiles 1 %. Numeious yia 

neutrophil and mullilobed neutrophil cells. The red corpusc cs 

showed pronounced macro-mikro-aniso-poiliilo-cylosis. 

Basal metabolic rate: 156 % • 1 ^ 

Biopsy of a lymphatic node revealed lymph tissue with de- 
generated structure, where the usual tissue was replaced hy 
tymphocytes. No necrotic parts, and no giant cells of the Reed- 
Sternberg type was present. 

Decursus morhi: (see diagram) Tlie first time after admission 
the patient was seriously ill: He felt tired, coughed and vomited. 
In this period he was treated with iron and arsenic, and was also 
given three transfusions of defibrinaled blood, 2050 ccm. in all. 
This treatment did not have any lasting effect on his anaemia. 
General X-ray irradiation was Uien given. Tlie swellings of the 
glands diminished, and the while cell count decreased towards 
normal values, but his condition remained serious, and he did 
not gain in weight. 

It was now noticed tlial his anaemia was of a hypcrcliromic 
type with increased colour index, and the test-meal showed 
achlorhydria. One therefore decided to malce a lest with liver 
treatment and from Jan. 25. to Jan. 29. the patient received 
100 ccm. liver-extract i. m. (Pernami). This resulted in a rapid 
increase in the number of reticulocytes, from 5 lo 95 7nn. At 
the same time his anaemia gradually disappeared. He gained 
in weight and Jell belter. 

By a regrettable omission sternal puncture was not performed 
till Febr. 2., 8 da 3 's after the treatment was stalled. 

The examination of the sternal marrow' revealed red corpii- 
sdes of greatly varying sii'c, with numerous large, oval cells 
rich in haemoglobin, typical megalocytes. Further numerous 
microcytes and poikilocytes. Tlie crylhropoiesis w'as normo- 
macro-blastic with noimal nuclear development, and without 
any increase in the number of proerythroblasts. No megalohlasts. 

• of the leucopoiesis, apart from an increase 

™ neutrophil leucocytes with up to 7-8 lobes per cell. 


e Nvns 


rpi , - - I' I/C 

le number of lymphocytes w'as greatly increased and thcr 
many Gumprechts shadows. 

Sternal puncture wns egai.i perronned on Mnrcli 3. ia30: 
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Tliere was a considerable change since Febr. 2.: The red blood 
cells liad now normal appearance. No microcodes and onlj' ma- 
crocodes were seen. The mullilobed neulrophils were no longer 
demonslrable and both the erodropoiesis and the leucopoiesis 
appeared normal. The number of lo’mphocodes was greatly in- 
creased, as in the former examination. 

A new puncture, on Mao' 31. -1936 gave the same result as 
the puncture performed on March 5. 

Later on Ilie patient was again given injections of liverextract 
(Pernami) 100 ccm. He was further treated with daily doses of 
Ventriculin and received liver per os during his stao' in the 
hospital. As the abdominal swelling remained unaltered, he was 
again given X-ray inadiation from March 3. to March 31. 

At the time of discharge from the hospital the lymphatic 
glands were greatly reduced in size, only a fe\v the size of hazel- 
nuts were still palpable on the left side of the neck, in the right 
a.xillae, and tlie groins. 

The liver remained enlarged. The edge was felt about 5 cm. 
below the costal margin. The spleen was not palpable. The red 
cells were 4.200.000, the haemoglobin was SS %, the leucocytes 
5.100 and the icterus index 3. 

When leaving hospital he was advised to continue the treat- 
ment by eating liver. At the follow-up examination 2 months 
later the patient declared that he had been eating liver daily. 
He felt well and had been able to do light work on the farm. Hr 
was in good condition and weighed 72 kilos. 'Ihe lymphatic 
glands were unaltered and there was no anaemia (Iraemoglobin 
96 %, r, b. c. 5.000.000 w. b. c. 10.300). 

The following months he was able to perform lighter work, 
but on Febr. 12. 1937 he fell ill and again called in his doctor. 
The doctor discovered a pleural effusion, and intended to per- 
form a puncture on the following day. The patient s condition, 
how'ever, grew rapidly worse, and he died the next day without 
further examination having been carried out. 


Commeni. 

There is little doubt that the reported case is one of dironic 
lymphatic leukaemia, associated with pernicious anaemia. The 
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symnloms of le„l:acma dates l,ack to 1927-28, nut Il.c ropen cd 
successful irealmcnls with arsenic and X-ray ’ ‘ 

gnosis. The diagnosis of perniaous anaanua is 
blowing points: 1.) Marked hypcrchromic anaemia, Milh li gh 
colour-index, megalo-micro-poikilocylosis, and increase in he 
mullilobed neulrophilc Icucocylcs. 2.) Increased me c.v 

and urobilinuria. 3.) Glossy tongue. 4.) Achlorhydria, a.) Oplnnal 


increase of reliculocjdes after liver licalmcnl. 

During the meeting in Kiel I had the opportunity to show the 
blood-and sternal-marrow smears to Hans Schultcn. In a letter 
dated July 16, th. 1936, he writes to me: “Die Diagnose der per- 
niziosen Anaemic, an der nach Hirer Schildcrung gai Kein 
Zweifel sein kann, knnntc ich allcrdings nach dor Knochen- 
markausstrichen kaum inehr slellcn. Da die Punklion ahci cist 
einige Zeit nach Bcginn der Lebcrthcrapic gcmacht worden isl. 
nimml da nicht Wundcr. Das cinzige, was mir als perniziosaver- 
dachtig aufficl war die ungcwohnliche Grosso ciniger mycloi- 
scher Zellen. In den Illuthildern fand ich neben der Grossc der 
rofen Zellen eine Reihe auffallend stark scgincnlierlcr Nculro- 
philer, wic ich das in diescr Art bei lympafischer Lciikamic 
nicht erinnere geselien zu hahen mid wic cs ja hei Perniziosa 
fast stets der Fall ist”. 

It is difficult to believe that the occuiTcnce of the two diseas'os 
in the same person is a pure coincidence. Neither can one accept 
the view that the anaemia is caused liy crowding out of the 
erythropoietic tissue by the leukaemia eell.s. 'I'o discuss the cause 
further is uselc.ss ~ as the cau.se of cither of (he (wo diseases 
are unknown. 


More important is it to draw attention to the changes in (he 
stomach. While achlorhydria is almost always present in per- 
nicious anaemia, lliis is not the case in leukaemia. TJie author 


and B. Slrandell have both previously stressed this point. Among 
45 cases of myeloid and lymphatic leukaemia, 2-1 cases hud free 
hydrochloric acid in the gastric juice. In our case we have 
achlorhydria. In old age achlorhydria is so common, however, 
that lliis sign cannot alone he responsible for pernicious anae- 
mia. There must be other causes wliieh are unknown. For the 
hme being one has to he satisfied to remain on “die niedrige 
Slufe der Casuislik (Billroth)”. 
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Summary. 

A man 57 years old had from 1927-28 noticed enlargement of 
•the lymphatic glands which decreased after repeated admini- 
stration of arsenic. At the admission to the University Clinic 
A Vij -35 there was found enlargement of the lymphatic glands, 
enlargement of the spleen and liver, red corpuscles per cmm. 
1.170.000, haemoglobin 30 %, while corpuscles 59.500 with 95 % 
lymphocytes and marked neutrophil hyper segmentation. Icterus 
index 13. The red corpuscles showed marked macro-micro- 
poikilocylosis. Ewald’s lesl-meal: achlorhydria. The leukaemic 
symptoms reacted well to X-Ray treatment; hut the anaemia 
persisted until liver treatment was started. This was followed by 
a optimal increase in reticulocytes and a gradual increase in 
haemoglobin and red cm'puscles. On discharge the patient was 
feeling well — able to do lighter work. The author emphasizes 
the facts that indicate the presence of chronic lymphatic leukae- 
mia and pernicious anaemia in the same patient and points out 
that only certain cases of leukaemia are accompanied by achylia, 
contrary to pernicious anaemia. 
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SLOUGHS FROM GASTRIC EROSIONS 

By 

J. C. Haivksleij. 

Inlrodndion. 

There ai-e few conceptions of disease that vaiy so much in 
meaning amongst investigators in various branches of medicine 
as that of gastritis. Approach to a standard inlerprelation of Ihc 
condition and its varieties must depend upon tlie liislology of 
the gastric mucous membrane and it behoves clinicians, radio- 
logists and users of the gastroscopc to endeavour to bring tlicir 
interpretations of phenomena into agreement with a set of 
standards based on pathology. Tlie study of the gastric jnucous 
memJjrane has led to descriptions of various types of lesion, 
amongst them the acute gastric erosion; this lesion is represen- 
ted as a shallow breach in continuity of the surface cpilhcliuin, 
usually multiple, and extending into, but not through the glan- 
dular tissue. Such lesions heal by repair of the lost epithelium 
and are not associated with any special symptom unless it be 
haematemesis or melaena. By some the conditioii is held .syno- 
nymous with acute ulcer and with erosive gastritis. Owing to 
its usually symptomlcss nature, the frequency of acute gastric 
erosion cannot be assessed by the clinician though its occur- 
rence in post-mortem material and in stomachs resected by 
operation has been described by many. The experimental pro- 
duction of erosions of an analogous nature in animals was 
achieved by Bolton (1913). The production of an erosion is as- 
sumed to arise from superficial injury' to or infection of, or 
from haemon'hage into the mucous membrane, with resultant 
separation of the devitalised piece, perhaps aided by peptic 
digestion. Unseparated sloughs were ohsciwed in the early stage 
of acute ulcers ),y Bolton (1913). Small areas of I.aeniorrhase 
into the mucous membrane arc not infrequently ohsen-cd by 
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gastroscopists and these may represent places where an erosive 
process of this t 3 ^pe is taking place. 

The histological study of the small sloughs, which, unless 
completely digested before final separation has time to occur, 
must come away if erosions are to be formed, has been very 
incompletely carried out. Such pieces of separated mucous mem- 
brane were described by Einhorn (1894) from several cases of 
what he called ‘erosion of the stomach”. These were obtained 
by gentle gastric lavage and Einhorn was satisfied that this 
process of lavage had not itself caused the lesion for he writes, 
“We have not to deal here with an incidental lesion caused by 
the tube, for, on the one hand, the lavage has been performed 
without any aspiration and by means of a soft lube; on the 
other hand, one could not observe in a casual lesion the con- 
stancy which is found here.” Einhorn restricted his histological 
examination to identifying the glandular elements after mount- 
ing in glycerine. He described a further series of cases in 1899. 
His observations do not seem to have aroused the interest that 
their importance merited. In the first volume of his text book, 
Gaslro-Enterology, Bockus (1946) has published microphoto- 
graphs of a piece of aspirated mucous membrane. He describes 
the technique of morning aspiration and says that satisfactory 
pieces for microscopic study were only obtained from three out 
of eighteen patients suspected of gastritis. He does not point out, 
in contradistinction to Einhorn, that unless the trauma of tube 
or aspiration pulled off the pieces by force — an unlikely event 
as will be explained shortly — the bits of mucous membrane 
have represented sloughs that have separated into the resting 
juice and that they could not have done this without leaving a 
small I'aw^ area or erosion behind them. 

Procedure. 

When a patient is prepared for gastroscopy, it is sometimes 
the custom to aspirate the resting juice, from the stomach with 
a soft rubber catheter before the gastroscope is passed. In two 
hundred consecutive gastroscopic cases so treated before the war 
of 1939--45, one or more pieces of mucous membrane were re- 
covered from the resting juice in 21 cases. These pieces varied 
in size from that of a pin’s head to about one centimeter in 
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Fig. 1. 



Fig. 2. 




I- Fig. 3. 
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lenglli They canie from coses llml were being gaslroscopcd on 
LcLnl of symploms ot dyspepsia, and included cases of 
gaslrilis, ulcer, carcinoma and nen-ous dyspepsia; as llierc wms 
no coiTClalion apparenl behvecn llic uUimam diagnosis and l ie 
recovery of pieces of mucous membrane, this aspect will not jc 
further discussed. Since the war, the rale of recovei^ of these 
• specimens has continued to he about 10 % of cases whose resting 
juice is aspirated. 

The possibility that trauma by the aspirating tube or suction 
played a part in the separation of these pieces seems to be dis- 
counted by the following facts. 

a. The process was carried out vcn>’ gently. 

b. No evidence of bleeding at all was seen either in the as- 
pirated juice or on gastroscopy immcdialcly afterwards except 
for a tiny trickle in one case. Removal of even a small piece 


should cause bleeding from so vascular a mucous membrane 
and has been shown to do so (though to no great degree) by the 
recently described technique of biopsy guided by gaslroscopic 
obseiTation (Kenamore, Scheff and 'Womack, IDIO). 

c. Attempts to remove pieces with the same rubber rallicler 
from stomachs immediately after resection have failed. Even 
moderate trauma such as a scrape with the finger-nails is un- 
successful, so smooth and slippery is the surface. 


Mofcrial. 

A brief description of these sloughs was given before the war 
(Hawkslc)', 1939) lurthcr and more detailed histological c.xami- 
nation is n.o^^ in process; it must suffice here to describe genera! 
appearances and the relation of the sloughs to erosive gastritis. 
As stated, pieces vary in size from a pin licad to a centimeter in 
length. In all but a few, which were small and ])erhaj)s not re- 
presentative of the complete initial slough, the interstitial chan- 
ps produced by infiltration with lymphocytes and pla.sina cells 
indicated that the slough was from a mucous membrane which 
was the site of chronic gastritis. Figure 1 shows a photograph 
seventy magnifications of a veiy small piece, and figure 2 
an interstitial area of infiltration of round cells, into a larger 
piece that has been magnified three hundred and forty limes 
A numbe.-, specially of u.c larger slough, showed lhat hae'Ci.-' 



190 


jhage had taken place into the superficial layers of the mucous 
membrane before separation. This is shown in figure 3 (25 mag- 
nifications) where an extensive superficial haemorrhage has 
occurred in a large slough which under higher magnification 
also shows considerable infiltration with inflammatory cells. 
In a number of sloughs, polymoi-phonuclear cells can also be 
seen interstitially and sometimes between the epithelial cells. 
Atrophic gastritis is apparent in several sloughs. In only one 
specimen so far has carcinomatous change been found (figure 4, 
210 magnifications). In this, considerable polymorphonuclear 
infiltration can be noted in response to the spread of the neo- 
plasm. It is of interest that Bolton (1913) described erosions oc- 
curring in the mucous membrane over areas where carcino- 
matous infiltration was taking place. 

In a minority of specimens, goblet cells have been obseix'^ed in 
the epithelium indicative of intestinal heterotopia, but neither 
Panelh nor argentaffine cells have so far been identified by 
appropriate staining in the few attempts so far made. 

Discussion. 

The first point of interest has been to decide whether or not 
these pieces of mucous membrane are indicative of independent 
sloughing, or whether they are in part at least the result of 
trauma from gastric intubation. For reasons already given it 
is believed that they represent sloughed pieces of mucous. mem- 
brane that have separated, and that in so doing they must have 
left erosions in their places. This was also Einhorn’s opinion 
of the origin of his specimens. The fact that they are to be 
found (provided they are properly looked for) in about ten 
per cent of cases representing a mixed population of sufferers 
from gastric symptoms and that they are not apparently found 
with greater frequency in one gastric disorder than another 
suggests that erosive gastritis is a connunon event in such people, 
and also raises the possibility that it may be of more frequent 
occurrence than we believe in people who are not complaining 

of any gastric symptoms at all. 

The second point of interest is that this series of sloughs is 
enabling us to study the gastric mucous membrane in ten per 
cent of our gastroscopy cases with almost the same intent as if 
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a deliberate biopsy had been performed. The differences ])c- 
iween a slough and a biopsy in these cases are that llie fonner 
may have come from any pari of Ihc slomach and possibly 
from a patch of particularly diseased mucous membrane, 
whereas a biopsy would be taken from some special legion 
such as the neighbourhood of an ulcer or a carcinoma. 

The two important points demonstrated by the hisloIog>' of 
these specimens are that nearly all of them show a jnarked 
degree of chronic gastritis to have been present in the mucous 
membrane from which the slough came, and a small number 
show that haemorrhage had occurred locally into the mucous 
guences, b 3 ' Professor Knud Faber, 

For piuposes of comparison and classification of gaslrilis, 

I have referred frequenll}’ to the hook. Gastritis and its consc- 
quenses, by Professor Knud Faber, 

These notes represent a preliminary siuwcy of material that 
is being more fully investigated at University College Ilo.spital 
Medical Scliool. I am much indebted to Mr. .1. II. Baylcy for 
the care he has given to preparation of the histological material. 

Summary. 

The study of sloughed pieces of gastric mucou.s membrane 
is described and their significance in relation to gastric erosion 
is discussed. 
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POSSIBILITIES OF PREDICTING THE COURSE 
OF EPIDEMICS 

By 

Paul Horstmann, M. D. 

Odense, Denmark. 

During autumn 1946 an epidemic of parolilis epidetnica broke 
out in Copenhagen and rapidly manifested itself to become the 
second lai’gest epidemic of this disease hitherto on record in 
Copenhagen. An estimation of the probable course of the epide- 
mic was made according to the epidemic laws established by 
Helge Petersen. However, the relative epidemic constant could 
only be approximately established as being between 4 X 10-5 
and 2.5 X 10-5, due to the fact that only few epidemics of 
this disease had previously been registered in Copenhagen. 
Using the first figure, the estimated total number of cases would 
amount to between 7000 and 8000, while the constant 2.5 X 10-5 
gave the result, that the expected number of cases would be 
between 9000 and 10000. Culmination was estimated to occur 
during the 4Sth week of the year and the maximum number 
per week at 564 — using 7500 as well as 9500 with their respec- 
tive epidemic constants. 

The culmination of the epidemic proved to occur during the 
49lh and 50th week with weekly figures of 595 and 591 (evened 
figures). Thus — for practical purpose — good agreement exists 
between the estimated and actual figures. 

The difficulty in establishing the epidemic constant, however, 
raises the question of finding another method of estimating at 
a given time the number of individuals susceptible to an epide- 

mic disease — in this case parotitis. 

One of the equations set up by Helge Petersen is the following; 
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y denotes a factor determining the epidemic cun% n the 
number of cases included in the epidemic, and N the total 
number of inhabitants of the district m question. S denotes a 
constant for each particular disease. From this is derived the 
vei^^ important fact, that the epidemic curve can be defined, 
when the number of cases of the epidemic is known, i.c. the 
number of individuals susceptible to the disease at the outbreak 
of the epidemic. It would therefore he of interest to be able 
to Imow beforehand, or at least to estimate, the number of indi- 
viduals susceptible to the disease at any given time out of a given 
population. 

Undoubtedly, a certain amount of regularity exists as to the 
occurrence of epidemics. It is well known that two large epide- 
mics hardly ever follow inunedialely one after the other. On 
the conlrarj^ an epidemic generall}' becomes larger, the longer 
the lapse of lime since the preceding epidemic. 

Most pronounced this will be noted when an epidemic breaks 
out on virgin soil, i.e. in a district, where Ihb disease in question 
has not appeared within living memory. 

Considering conditions for paroUlis these arc rather easily 
perceived. ParoUlis epidemica is a disease generally ronlrnclcd 
in early years of life, and as a rule leaving immunity for life. 
The number of cases appearing during a scries of years must 
therefore be proportional to the birth-rate. The number of cases 
during the first year of life being very small, partly due to 
inborn immunity, partly to less exposition, it is more coitccI 
to assume the annual addition of individuals susceptible to 
paroiilis to be proportional to the number of children surviving 

the first year. In the following this is denominated the birth 
addition. 

II IS obvious 11, al the number oF susi-cpliblc individuals is 
loTOSl muncdialcly following large epidemics. In order to gel 
an nnpression of 11, e lolal moiliidily of a populalion concei ning 
a dcfm.le, ep,dcn,ic disease, il will ihcefore be mosl coiTec” 

0 compare II, c lolal numlier of cases having appca,-cd din-ii." 
Ihe hme belween Ihe close of two lai-ge epidemics - aepa,aled 

.he 

ParoWis hilherlo having .always proved lo show a minim,,,,. 


Elnar Mcnlcngrachl 13 
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during the summer months and maximum during ^vdnter time 

I IS convenient to use the annual periods running from July 
u y. n July 1920 a comparatively large epidemic had just 
conae to an end, and in July 1942 the hitherto largest parotitis 
epidemic had just terminated. During this interval of 22 years 
a total of 36,978 cases of parotitis were recorded. The birth 
addition during the same period was 228,000, which means that 
16.2 %, or verj' near one sixth of the birth addition was reported 
as having had parotitis. Smaller epidemics terminated in July 
1929 and in the' summer of 1937. For these sub-periods can be 
mentioned, that from July 1929 13.6 % of the birth addition, 
from July 1929 to July 1937 13.3 % of the birth addition, and 
from July 1937 to July 1942 24.2 % of the birth addition was 
reported with parotitis. When the percentage for the two first 
periods is lower than for the last one, this can be explained 
by the fact that the latter was terminated with the large 
epidemic, which must be assumed to have included a larger 
part of susceptibles,’ while the chance of a susceptible avoiding 
the disease has probably been greater during the small epidemics. 

Based on the above mentioned result, that a number equal to 
approximately one sixth of the birth addition will be reported 
annually as parotitis, the statistical information can be used to 
carry detailed account with the number of individuals suscep- 
tible to parotitis at any time existing in the population of Copen- 


hagen. Such an account is shown on the following table. This 
table also shows the size of the part the susceptible individuals 
form of the entire population as per 1st July of each year. It 
will he noted that an epidemic has never broken out, when the 
proportion between the number of susceptible persons and the 
total number of the population is less than 0.84 %, and on the 
other hand this proportion has never exceeded 1.72 % without 
being followed by an epidemic. Between these figures we find 
that interval within which exists such concentration of suscep- 
tibles necessary to bring about conditions for the development 
of an epidemic of parotitis, according to our experiences during 


the past 22 years. _ 

In the following it will he explained how this result can be 

used in forecasting the size of an epidemic. Supposing ^^at no 
susceptible individuals were left after the large epidemic of 1942, 
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' the number of susceplibles the following years can be seen in 
the table. Per July Isl, 1946, 8,100 susceplibles were found or 
* 1.11 % of the population, i.e. within the interval, where an 

' epidemic is likely to break out. Should an epidemic break out 

' during the following year, one sixth of the birth addition of this 
year will have to be included, and the amount being 2,300, the 
total number of susceptible individuals will be 10,-100 as per Isl 
Jul}', 1947. A possible epidemic is therefore not likely to exceed 
this number. In reality a paroiifis epidemic broke out in the 
autumn of 1946, and has up to its end (July 1947) reached a 
total of 10,104 cases — in good .accordance with the forecast. 

{ Turning to morhilli we find that conditions show still more 
regularity. MorhiUi epidemics have as a rule appeared every two 
or three years. They loo culminate during the winter months, 
wherefore it will also be best for this disease to use the annual 
period from July to July. In July 1920 a considerable morhilli 
epidemic had just finished, and a ven,* large epidemic came to 
an end just before July 1938. During the lime from July 1920 to 
July 1938 82,183 cases of morhilli were reported. The birth nddi- 
f lion during the same period amounted to 179,000, i.e. 45.9 % of 

! the birth addition was reported with morhilli. Dividing the 

period in smaller intervals, after the close of other inorhiUi 
epidemics it was found, that from Julv 1920 till Julv 1928 
a number equal to 43.7 % of the birth addition was reported as 
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Table 1. 

Parotitis epidemica. 


Susceptibles Size of epi- 

ft/ •- ■«* 


Interval from 

Jul 3 ’ 1920 to: 

Birth addition 
Total 10,7% (= Vo) 

Cases of 
parotitis 

Num- 

ber 

in % of 
popula- 
tion 

demic the 
following 
year 

July 

1921 .... 

11000 

1833 . 

1369 

464 

0.07 


— 

1922 .... 

23000 

3833 

2052 

1781 

0.31 


— 

1923 .... 

35000 

5833 

2943 

2890 

0.50 


— 

1924 .... 

45000 

7500 

4036 

3464 

0.59 


— 

1925 .... 

56000 

9333 

4324 

5009 

0.85 

1432 

— 

1926 .... 

66000 

11000 

5756 

5244 

0.88 

1832 

— 

1927 .... 

75000 

12500 

7588 

4912 

0.82 


— 

1928 .... 

84000 

14000 

7828 

6172 

1.02 

4794 

— 

1929 .... 

93000 

15500 

12622 

2878 

0.47 


— 

1930 .... 

103000 

17167 

13465 

3702 

0.60 


— 

1931 .... 

111000 

18500 

13997 

4503 

0.72 


— 

1932 .... 

121000 

20167 

14422 

5745 

0.91 

1697 

— 

1933 .... 

129000 

21500 

16119 

5381 

0.84 

1643 


1934 .... 

138000 

23000 

17762 

5238 

0.80 



1935 .... 

148000 

24667 

18013 

6654 

1.00 

1185 

-- 

1936 .... 

158000 

26333 

19198 

7135 

1.06 

3552 

— 

1937 .... 

169000 

28167 

22750 

5417 

0.79 



1938 .... 

179000 

29833 

23188 

6645 

0.96 




1939 .... 

191000 

31833 

23455 

8378 

1.20 




1940 .... 

203000 

33833 

23616 

10217 

1.46 




1941 .... 

215000 

35833 

23725 

12108 

1.72 

13253 

— 1942 .... 

from 

July 1912 to: 

228000 

38000 

36978 

1022 

0.14 


July 

1943 .... 

12000 

2000 

275 

1725 

0.24 


1944 .... 

26000 

4333 

458 

3875 

0.54 



1945 

40000 

6667 

665 

6002 

0.82 

10104 


1946 .... 

55000 

9167 

1070 

8097 

1.11 


morbilli. from July 1928 lill July 1935 «,9 % and from July 1935 
till July 1938 45.8 % — in other words practically the same per- 
centage. This proves the statistics on morbilli lo he of great 
accuracy, and the percentage of cases reported to have been 
veiT even during the period under observation. 

Compming the number of morbllU susceplibles to Ihe entire 
population fhe percentage has been 1.60, at the higbesb and 
L epidemic has broken out, without tins percentage hawng 
been above 0.92. Calculations for the following yearn have 
sZn. that some minor epidemics have broken out, when the 
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Table 2. 
Uorbilli- 


Interval from 
July 1920 to: 

July 1921 . 
_ 1922 . 
_ 1923 . 
_ 1924 . 

— 1925 . 
_ 1926 . 
_ 1927 . 
_ 1928 . 
_ 1929 . 

— 1930 . 
_ 1931 . 

— 1932 . 

— 1933 . 
_ 1934 . 

— 1935 . 

— 1936 . 

— 1937 . 

— 1938 . 

from 

July 1938 to: 

July 1939 . 

— 1940 . 

— 1941 . 

— 1942 . 

— 1943 . 

— 1944 . 

— 1945 . 

— 1946 . 


Birlh 

Total 

addition 

■10% 

Cases of 
morbilli 

11000 

5060 

1532 

23000 

10680 

5156 

35000 

16100 

8894 

45000 

20700 

16375 

56000 

25760 

17861 

66000 

30360 

26038 

75000 

34500 

26508 

84000 

38640 

30703 

93000 

42780 

37112 

103000 

47380 

44067 

111000 

51060 

45288 

121000 

55660 

49443 

129000 

59340 

5.3511 

138000 

63480 

53098 

148000 

08080 

07983 

158000 

72680 

68442 

169000 

77740 

68535 

179000 

82340 

82183 


12000 

5520 

397 

24000 

11040 

8684 

30000 

16500 

10895 

49000 

22540 

17355 

61000 

28060 

23202 

75000 

34500 

29030 

89000 

40940 

34718 

104000 

47840 

41559 


Susccpliblcs 

in % of 
Num- populn- 
licr tion 

3528 0.63 

5524 0.96 

7206 1.24 

4325 0.74 

7899 1.35 

4322 0.73 

7992 1.34 

1937 0.32 

5668 0.93 

3313 0.54 

5772 0.92 

6217 0.98 

5829 0.91 

9782 1.50 


Size of epi- 
demic the 
following 
year 


7481 

8177 

10195 

6995 

4155 

4068 

14285 


97 0.01 

4238 0.63 

9205 1.34 13648 


157 0.02 


5123 

0.73 

8287 

2350 

0.34 


5605 

0.81 

0400 

5185 

0.73 

5907 

4798 

0.67 

.5708 

5470 

0.70 

' 5088 

6222 

0.85 

6841 

0281 

0.86 



percentage has been slightly lower, down to 0.67. The zone — 
in which an outbreak of morbilli may he expected — is there- 
fore between 0.67 % and 1.50 % of susceplihles in the population, 
but only when the percentage has been 1.34 or more, have 
nearly 100 % of the susceptibles been attacked during the 
epidemic. 

On the diagrams are shown the number of susceptibles in 
percentage of the population (the concentration) and the size 
of the actual epidemics. The relation between the two is clearly 
seen. If the concentration is high, large epidemics will break 
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out, if it is low, there will he small epidemics or none. It will 
be seen that it is rational to characterize as an epidemic such 
number of cases that will he able to reduce the number of sus- 
ccptibles or to keep it constant. (Tables and Fig. 1 and 2.) 

In regard to influenza conditions are different, as this disease 
does not leave immunity for life and does not have the charac- 
ter of a children’s disease. The addition to the susceplibles is 
thei'efore not proportional to the birth addition, but to the size 
of the entire population. As to longer periods the number of 
individuals attacked by influenza is quite constant in relation 
to the population, as the following figures will show: 

From July 1920— July 1929: 200,500 cases = 3.77 % yearly of popul. 
From July 1929— July 1933: 128,300 cases = 5.03 % yearly of popul. 
From July 1933— July 1940: 325,240 cases = 3.92 % yearly of popul. 

Talcing these periods under one it means an average per- 
centage of 4.2 of Copenhagen’s population yearly gels influenza. 
A detailed account from year to year does not, however, show 
such good agreement between the estimated number of sus- 
ceptibles and the actual number of patients as is the case with 
morbilli and parolilis. The reason for this may quite naturally 
be due to the fact that the diagnosis of influenza is not quite 
as sure as that of the two children’s diseases. Undoubtedly, a 
number of cases of other diseases has been included in the 
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statistics of influenza, f.insl. tracheobronciiilis, viruspneumonmc, 
febrilia due to other causes, and possibly gaslro-inlcslinal cases. 
More detailed influenza statistics will probably yield valuable 
help in this respect. The social importance of the influenza 
might justif}' a more extended cooperation on this point be- 
tween statistics and clinic. 

The scope of this work is to show that — though apparently 
capricious in their occurrance — the epidemics, viewed over a 
long period, are subject to a considerable degree of regularity, 
which fact quite naturally is most pronounced in case of dis- 
eases easily diagnosed, such af worhilli and pnrofifis for which 
immunity conditions arc so clearly defined. The population of 
a town is steadily receiving a certain birth addition, and these 
new individuals must be immunized like the rest of tlic jmpula- 
tion. This is effected in the manner, that when the concentra- 
tion of susceptible individuals has reached a certain jmint. 
there is a chance of an epidemic, and the greater the concentra- 
tion the gi’ealer the chance. Also other things influence an out- 
break of an epidemic, e. g. the season of the year. If an epidemic 
has started, its course will be according to the laws stated by 
ffelge Pelersen. 

According to the above it seems to be within the possibility 
of the medical statistics 1) in regard to certain disca.scs to keep 
account of the number of susccplibles to ])e found at any lime 
in a population, and as a consequence thereof to know before- 
hand the maximum size of a possible epidemic, 2) to a certain 
de^ee to be able to judge the chance of the outbreak of an 
epidemic, and 3) — when the epidemic has broken out — to 
predict approximately its course and time of culmination. 
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STREPTOCOCCAL PNEUMONIA 
By 

Kurl Iversen, M. D. 

Previously, as a rule, the pneumonias were classified after the 
pathologic-anatomical processes and their extension as indicated 
hy the findings on clinical examination, whereas in more recent 
years these diseases arc being grouped to a large extent after 
their bacteriological aspects. Several clinicians employ a com- 
bination of these two ways of classification •— which may be 
said to offer certain advantages. 

In the pathologic-anatomical classification distinction is made 
between lobar and lobular pneumonia (or croupous pneumonia 
and bronchopneumonia). The clinical picture of typical lobar 
pneumonia is extraordinarily characteristic. Here in Denmark 
it is produced most often by pneumococci of types 1,2 and 7 
(Nissen (8)) but, as a matter of fact also any of the other types 
may give rise to lobar pneumonia. As to the occurrence of the 
pneumococcus types in Denmark, the reader is referred to the 
monograph of Vammen (10). 

Lobular pneumonia (bronchopneumonia) is far less characte- 
ristic in its clinical features. Often its onset is more insidious, 
sometimes as a complication of another lesion. Also this form 
of pneumonia is produced most often by pneumococci, not in- 
frequently through autoinfection, as the bacteria from the throat 

where they are present in about one half of all persons 

invade the air passages, giving rise to inflammatory processes 
here. As is well-known, secondary pneumococcal pneumonia is 
a common complication in measles and whooping cough. 

After serotherapy in pneiunonia with type-specific immune 
serum had been rendered practicable through Coopers (2) de- 
monstration and isolation of serologically well-defined pneu- 
mococcus types, in the middle thirties it was adopted in many 
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clinics to classify the pneumonias according to whelher or not 
w^ producod by pneumococci - a classinca.Ion xvh.ch 

primarily sensed a IhcrapeuUc purpose. '>'1 

A greater majority of all- eases of pneumonia (about 80 . 0 ) 
are produced by pneumococci. Lately, ho^vevcr, an increasing 
interest has been taken in pneumonias produced by olhci mi- 
crobes or viruses. So, now it may be said to be most expedient 
to chai-acterize a gii^en case :of pneumonia by recording its c i- 
olog}^ at the same lime - e.ff.. lobar pneumonia (or broncho- 
pneumonia), pneumococcal, type 7; in anolber case: streptococcal 
bronchopneumonia. In this way, information is given about the 
chai-acler of the pnumonia and ils cliology. 

In the following a descriplion will be given of slrcplococcal 
pneumonia, which appears to present a rather charsiclci istic 
clinical picture with certain particular features, which entitle 
this morbid condition to he looked upon as a sjiccific noso- 
graphic unity per se. 


In 1891 Finkler (5) as the first dc.scribed the slrcjilococcal 
pneumonia as a clinical enliU'. The disease may ajipcar partly 
as a primary lesion, partly as a secondary affection following 
measles or infliicnza. Most often it is .sporadic, bid .somctiine.s it 
may appear epidemically in epidemics of measles or influenza. 
Indeed, (he most imporlaid obscn-alions on slrcplororcal pneu- 
monia have been made during such cjiidcmics — e. p., by 
Fin/der (5) during the infhicnza pandemic in hSvSO. and by Mac- 
Callum (7) in 1919 during a large epidemic of measles among 
recruits. 


Eliologij. — The disease is jiroduced by beinolylic slropto- 
cocci belonging to Lanceficld s group A, occurring in the na.so- 
phaiynx of nonnal persons (Ernst (4)). It does not look ;is if 
any particular type of the hemolytic streptococci would be 
particularly inclined to produce pneumonia. 

Occurrence. - In compari.son to jmcumococcal jmciunonia 
streptococcal pneumonia is not particularly common. Kccfcr, 

, r"'f 

bold irac. hoxvever, os ,vo cnnnol reckon for sure lhai ail II, 'c 
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cases which they designate as streptococcal pneumonia realiv 
had been due to streptococci. As in pneumococcal pneumonia, U 
can hy no means he taken for granted that the bacterium isolated 
horn the expectorate really is the etiological agent. In order lo 
be quite sure that a given case really involves a 'streptococcal 
pneumonia, the presence of streptococci must have been demon- 
strated in the pleural exudate or on direct lung puncture. This 
demand has not been met consistently. Growth of hemolytic 
streptococci as the only form of bacteria in throat cultures tell 
us nothing about the etiology of the pneumonia, as hemolytic 
streptococci are found very frequently in the throat of persons in 
good lieallh. 

In the writer’s material, comprising 582 pneumonic patients 
in all age-classes, streptococcal pneumonia was diagnosed with 
absolute certainly only in 3 cases (about H %). But it is to be 
emphasized that no consistent search for the etiological agent 
was made in all these cases. 

Pathologic Anatomy. ~ Streptococcal pneumonia is charac- 
terized, above all, by being an interstitial bronchopneumonia 
with chiefly interstitial infiltration of the lungs (MacCallum 
(7 )). The lungs ai-e bluish red, with palpable nodes varying in 
size. On section these nodes ai-e found lo consist of masses of 
yellow material round terminal bronchioli from which pus can 
be pressed out. These groups are surrounded by a hemorrhagic 
zone. Tlie rather abundant pleural exudate is most often motley, 
sometimes purulent. Microscopically the terminal bronchioli are 
found to be filled with polymorphonuclear leukocytes. The walls 
of the bronchioli and adjacent alveoli are markedly infiltrated 
with leukocytes and lymphocytes. A thorough description of the 
pathologic-anatomical features of streptococcal pneumonia has 
l)een given in a monograph of Reimann (9). 

Symptoms. — For illustration of the symptomatology it wi 
be appropriate in the following to give in abstract some case 
records of patients suffering from streptococcal pneumonia. 


Case J. 

Male, aged 57 (Record No, 709/40). 

17 years before the patient was operated on for a s^jere deg 
of frontal and maxillary sinusitis. Since then he has had chrome 
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frontal and maxillary sinusitis, which he has kept down by daily 

before admission he graduallj' became poorty with 
cold, cough, frontal headache, tiredness and elevation of the tem- 
perature to about 38° C. -n ^ 

On admission (on G/2/40) the patient did not look very ill; no 
dyspnea or cyanosis. Physical examination revealed no acute chan- 
ges in the throat, but auscultation of the lungs showed signs of 
pneumonia from the right side, which was confirmed on roentgen- 
ographi. 

Numerous examinations of the sputum .showed no pneumococci 
or tubercle bacilli, and blood cultures, made on the day of admi.ssion 
showed no growth; nor could any pneumococcus and antibody be 
demonstrated in the blood. The patient was treated with sulfapyri- 
dine, 2 -f- 1 g. every 4 hours. As the Icinperalurc curve kept taking 
a markedly septic course, on 28/2 pleural puncture in the right 
infrascapular region was performed, Svith evacuation of a scanty 
amount of thick yellowish pus, which on cultivation proved to con- 
tain hemolytic sircplococci of group A in pure culture.. 

As the temperature remained as before, treatment was insliUilcd 
with sulfanilamide, 1 g. X 3 daily for 11 days, with good effect 
on the temperature, which gradually subsided to a normal level. 
On discontinuance of the remedy the temperature rose again ab- 
ruptly on which account the patient was given sulfanilamide again 
for 13 days, whereafter the temperature kept at a normal level, and 
no fluid was obtained on pleural puncture. The patient was poorly 
and dyspncic for a long time, and he could not be discharged until 
2K month after admission. Repealed ambulatory examinations 
showed pronounced roentgenological changes in the lung, chiefly 
in the form of fibrosis as long as one year after the discharge. 


This patient thus had an attack of bacleriologicnlly verified 
streptococcal pneumonia. Correspondingly, liis blood gave a 
strong positive antislreplolj'sin reaction, with a liter of 640, 9l0, 
1200, 1100, and 6 months later, 415. 


Male, aged 42 (Record No. 707/43). 

Past history of good health. One Aveck Iiefore admission the 
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S: >“”83 r«e,W p„e„. 

iderable cough and mucopurulent expectorate. Pleural puncture 

«>e pleural cavity. Microscopy of, 
and cullivahon from, the pleural exudate showed hemolytic strepto- 
cocci of group A, type 6, in pure culture. No pneumococci were 
ound in the sputum. Repeated pleural punctures on 7/3 and 12/3 
showed the pleural exudate to have become motley, serous, still 
containing hemolytic streptococci of group A., type 6, on which 
account chemotherapy was continued alone (sulfamethylthiodia- 
zole). The temperature kept at a high level, and the patient was 
intoxicated and exhausted. Pleural puncture on 16/3 in the right 
infrascapular space yielded pure pus. The patient therefore was 
transmitted to the Surgical Department, where pleurotomy and 
drainage ad modum Biilau was performed. 

The postoperative course was uncomplicated, and the patient was 
discharged two months after admission. 


Case 3. 

Female, aged 35 (Record No. 73/47). 

Apart from relapsing sinusitis, the patient gave a past history 
of good health. 

One week before admission she caught a cold, with marked 
purulent coryza, sore throat, dedolation, frontal headache and fever 
(about 38.5° C.). Gradually she -wms getting more and more poorly, 
with increasing cough and mucuos expectorate; on the day before 
admission she liad chills. 

On admission (on 19/11/46) the patient was markedly febrile, 
slightly cyanotic and dyspncic, besides somewhat into.xicated. Tem- 
perature 39.5° C. Pulse 116. The tonsils were red and swollen. Otol- 
ogic examination showed evidence of acute maxillary sinusitis. 
Auscultation of the lungs showed signs of pneumonia on the right 
side; and roentgenography of the lungs showed small woolly dens- 
ities, signifying small scattered infiltrations. 

The patient was given sulfathiazole, 1 g. every 4 hours — 
out any particular effect. The temperature kept varying round 38- 
39°, and the patient still appeared into.xicated. 

Examination of the sputum showed no pneumococci, but 
showed growth of hemolytic streptococci of group A, type i. No 

tubercle bacilli. . . 

A sample of serum, taken on 27/11, gave a positwe cold-aggluim- 

ation reaction with a titer > 64. Thus the patient had a 

monia; for the sake of completeness, pienru 

the right infrascapular space, was performed of 28/11, but yieJdeu 
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only a little blood-tinted serous fluid which on 

jrf cu/tre -”thf 7 'the sput;.nn 

-f adrenaline, 100,000 units X 3, m response to ^ 

perature subsided slowly during the following ^^cck, and, . 
same time, the general condition of the patient 
Still, the patient kept being tired and exhausted for a 
and she was not feeling well enough to be discharged until 13/1 /I/, 
I. e., 2 months after admission. 


In the following two cases the diagnosis of streptococcal pneu- 
monia was not verified bacteriologically, but the course of ill- 
ness and the outcome of the antistreptolysin reaction were 
rather suggestive of streptococcal pneumonia. 


Case fi. 

Male, aged 50 (Record No. 943/40), 

Through the later years the patient liad been troubled with re- 
current attacks of bronchitis. 

One week before admission he caught a cold, witii .sore throat. 
Gradually ho was gelling worse, had cough and rise in leinperalure 
to 39 °. 

On admission (on 4/5 — 40) flic patient was not particularly ex- 
hausted, though somcwlial cyanotic, cougliing and producing a 
purulent expectoralc. The tonsils were red and swollen and muco- 
pus was found in the rhinopharynx. Auscultation of the lungs 
revealed a hilaleral pneumonia, for which the patient was given 
sulfapyridine, 1 g. every 4 hours, wliich rc.sullcd in a lytic, fall in 
the temperature in the course of 8 days and a .slow improvement 
of his general condition. On jdcural puncture, on 0/5, only a few 
drops of serous fluid were obtained, and this yielded no Imcleri.al 
growth on cultivation. On the other hand, examination of his 
sputum showed repeatedly liic iiresencc of pneumococci of ivpc 
IS, but unfortunately no examination was made for hcmolvlic slren- 
tococci unlit a few days before the discharge, when no hemolvlic 
streptococci could be demonstrated. 


The case of this patient is not clcar-cut. Pneumococci of type 
18 weic found m the sputum, il is (rue, but not in the plcunil 
rom expel lence this pneumococcus (ype is known to be 
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pathogenic bul seldom. Thai the lung lesion possibly ^vas due 

rLe/fn antiltreptolysin 

of fh increasing during the course 

555) P^eumonm (on 18/5-20/5-13/6 respectively 150-360- 


Case 5. 

Male, aged 34 (Record No. 955/43). 

At the age of 22 years, rheumatic fever, without cardiac com- 
plications. 

Three weeks before admission, attack of angina with fever up 
to 40 °. He was treated at home with sulfathiazole, after which 
the fever subsided. Since that illness, however, he kept feeling 
poorly, vvith sore throat. Two days before admission he had 
stitching in the chest together with fever and cough. 

On admission (on 13/3 — 43) the patient Avas markedly febrile, 
somewhat dyspneic, but not particularly exhausted. Temperature 
39.5 Pulse 94. Considerable redness of the fauces, but no patches 
of the tonsils. Auscultation of the lungs revealed pneumonia on 
the right side, for which the patient was treated with sulfathiazole, 
2 + 1 g. every 4 hours, with good effect of the temperature, which 
became normal within a couple of days. 

Examination of the sputum showed no pneumococci or tubercle 
bacilli. No pleural or pulmonary puncture was performed. 

Also in this case the diagnosis of streptococcal pneumonia 
was not verified bacteriologically, but the diagnosis is highly 
probable, as the antistreptolysin reaction was distinctly increased, 
with a tendency to rise in the course of the pneumonia (on 25/3 — 
3/4 and 10/4 the values obtained for AST were respectively 
455—575—720). 


Diagnosis. — These case records present some characteristic 
features met willi in most cases of streptococcal pneumonia. 
Generally these patients have had a cold, sinusitis or regular 
attack of tonsillar angina shortly before the onset of pneumonia. 
The pneumonia itself commences gradually, not suddenly — as 
does lobar pneumonia. The temperature begins to rise, and 
coughing commences, with pain in the ch^t, and increasing 
affection of the general condition. The fever rises to a high level, 
and it may persist as a continuous fever, or it may become 
remittent. Most often the tacycardia is rather pronounced. As 
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Ihp nalients aje very ex}iaiisled, dyspneic and cyanoUc. 
Laratealion of tho blood usually sbo® 'cuUocSdos^ 
baclericmia is rare; Ihc auscullaloty Imd.ngs ^ 

usuaJIy found in pneumonia, although the piocesses » 

generally are more extensive and most often involve 
The lung lesion is said strikingly often to he comphcalcd l y 
the presence of the pleural exudate, which rather frequen y 
develops into regulai- empyema. As often seen in streptococcal 
infections, as stated hy Eriksson (3), the lesion is sometimes 
associated with the appearance of arthralgia that may turn into 
typical rheumatic polyarthritis. Further there is an increase 
in the antistreptolysin reaction, which in some cases may 
attain a ver)' high tiler. 

In favorable cases the lempcralurc falls h}’ lysis within fiom 


two to three weeks, and the symptoms subside at the same 
time. 

Differential Diagnosis. — It is most difficult to differentiate 
this lesion from septic infarction in the lungs during a strepto- 
coccal hacleriemia. Here attention has to he paid e.spccinlly to 
the initial sj^ploms, as pulmonary infarction sets in quite 
suddenly with stitching in the chest, cough and sanguinolenl 
expectorate, whereas streptococcal pneumonia usually dcvelopcs 
graduallj^ following a streptococcal infection in the upper air 
passages (angina or sinusitis). 

Trealmenl with sulfonamides should he instituted at once, 
hut in most cases this is not sufficient. Probably jienicillin or 
streptomycin is more effective, but so far nolhing definite has 
been reported on this point. It has liecii suggested to treat such 
patients with anlistreplococcus scrum (Amo.s.s (1)) or with scar- 
latina convalescent serum, but it is rather doubtful whether that 
therapy is of any value. Considering lhal so far about 30 differ- 
ent types of hemolytic streptococci have been demonstrated, it 
seems reasonable lo expect that serotherapy in Ibcsc cases ic- 


quires a type-specific immume .scrum — and Ibis appenns )iol lo 
have been tried yet. 

Prognosis. — In comparison lo lobar pneumococcal pneumonia 
the prognosis in cases of this kind appears to be serious. Tlie 
elhahty varies somewhat, depending on the age of the patient 
the picmorbid stale of the patient, and llie c.vle;il and complica- 
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crirKi-r”' ™ “ '•>' u-= 

.sc niorlalily appears lo be between 35 % and 60 %. During 

clntcr^ll '“8''=r. Owing lo the mlerslilial 
cbaraclc of llic pneumonia, it often gives rise to later deveiop- 

ment of bronclneclasis, emphysema and pulmonary' fibrosis. 


Summary. 

A report is given of three cases of pneumonia produced by 
hemolytic streptococci (dcmonslrali^ in the pleural exudate or 
by lung puncture). On the basis of these cases and the recent 
literature, a brief description is given of the clinical picture of 
streptococcal pneumonia, which shows certain characteristic and 
special features tlial allow the disease to be looked upon as a 
clinical enlilj’. 
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Denmark. 


THE EFFECT OF GASTRECTOMY ON THE BLOOD PIC- 
TURE AND ON THE RIPENING INDEX OF RETICULOCYTES 

TN RATS 


By 

Erik Jacobsen aiid C.M.Plum. 


A relation beHveen gastric function and the fonnalion of red 
blood cells is well known. Earlier clinicians suggested that the 
alroph}' of the stomach was responsible for the pernicious 
anaemia, but Caslle first showed that this disease is due to a 
nutritional deficiency conditioned by a defect in the gastric 
secretions. Shortly thereafter Sturgis and Isaacs introduced the 
use of desiccated hog stomach in the treatment of pernicious 
anaemia and showed that this treatment is able to abolish all 
symptoms of lack of erjdhrocylc formation. Meulengracht subse- 
quently demonstrated that the specifically anti-pernicious anae- 
mia activity of pig stomach is largely confined to the pyloric 
region. All these facts arc described in every textbook of medi- 
cine. 

In man total gastrectomy is often followed by a severe anae- 
mia. In most cases this is microcytic in type, but a number of 
cases ai’e described in the literature where a genuine pertn- 
cious anaemia has developed. 

In experiments employing gastrectomy in dogs, swine, cats, 
monkeys and rats, all investigators agree that the operation is 
followed by a more or less pronounced anaemia, wliich is ac- 
centuated under conditions where the requirement for tlie for- 
mation of red blood cells is augmented as after repeated blood 
eltmgs, in pregnancy, or after liver damage. A blood picture 

corresponding to that of human pemicimis anaemia is never 
seen. 

Other symptoms of gastrectomy are also described, the most 

Hlnar Meiilciif'raclit 14 
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gmficant of winch are inhibition of growth, emaciation, chan- 
ges in slun and hair, and more or less severe neurological ab- 
noraiahties and morphological changes in the central nervous 
system; disturbances in bone calcification are sometimes found. 
I cln and his collaborators use the term gastroprival pellagra 
to describe tins condition. The majority of papers dealing with 
experimental gastrectomy are surveyed by Pelri and Jensenius 
(1941) to wliom we refer for further details. Several authors 
have shown that extracts from the livers of gastrectomized 
animals have no therapeutic effect in human pernicious anae- 


Siminarly symptoms, especially the anaemia in gastrectomi- 
zed animals cannot he abolished by treatment with liver extract. 
High doses of iron salts have only an incomplete effect. Some 
authors find Uiat the combination of iron and liver extract is 
of no more benefit than is found after iron alone. 


In this laboratory C.M.Plum (1942) found a principle in 
plasma and liver extracts, which accelerates the ripening oi 
reticulocytes in vitro. In a scries of papers it was shown that 
increased crj'thropoiclic activity is accompanied by increased 
amounts of llic ripening principle in plasma (C.M.Plum 1943), 
and that patients with untreated pernicious anaemia have a 
diminished amount of ripening principle in their plasma (Ste- 
fan Jorgensen and C.M.Plum (1943), Ruth Plum (1943 — 1947)). 
A relationship between blood formation and the reticulocyte 
ripening principle is thus possible. 

The reticulocyte ripening principle has been found to con- 
sist of at least two fractions, one theimoslable and the other 
lliennolahilc. The fomrer fraction is identical with tyrosine 
(Erih Jacobsen and C.M.Plum 1942) or some tyrosine deriva- 
tive (Inger Gad, Erik Jacobsen and C.M.Plum 1944). It is prob- 
able that the tyrosine and the thermolabile fraction are linked 
together in the reliculo-endolhelial system and thus form the 
reticulocyte ripening principle found in plasma (Erik Jacobsen 


and C.M.Plum l9iS). , j 

C. M, Plum (1944 T H) showed that gaslxie tissue and gastric 

juice contain the thermolabile fraction in great amounts, since 
exlracls from stomach lissao show a considerable npening e - 
feci on reliculocylcs when aelivaled by lyrosine, EriJc Mcobsen 
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(1944) has isolaled a pari of Ihc themiolabilc fraclion from 
gastric tissue and found il akin lo xanthine. 

It was therefore of great interest to test llie effect t,* ^ 
loniy on the ripening activity of the plasma and to compaie 
this with the other symptoms of gaslieclomy. s u i 

employing rats as experimental animals, arc desenhed in le 

present report. 


Technique. 


Gastrectomy in rats is refen-ed lo by Maison and his colln- 
horalors (1933) who found subsequent symptoms correspond- 
ing to those described above. Their paper, however, gives no 
description of this rather difficult operation. 

The technique employed by us differs in ])rinci])le from that 
described by Maison and by Higgins as we only excise the part 
of the stomach containing the gastric, glands, Iciwing the ocso- 
fageal pai l in silu. 

Rats weighing 200—240 gram arc anaesthcsiKcd with ether ami 
fixed on their backs to the operating table. An incision of .‘I — 1 
cm. is made in the mid line, of the upper adomen: the duode- 
num is separated from the stomach just caudal to the jiyloric 
region between two clamps, and the duodenal end (dost'd willi 
a buried suture. The lesser omentum is then ligated and cut. 
Two artery clamps arc next placed across llie stomach from 


the greater curvature just lo the right of the oesopliagus, separat- 
ing the two clearly distinct parts of the stomach; the ji.'ile left 
whitish pan having no digestive glands, and the rigid mldisli 
pan containing all the peptic glands. The stomach is then cut 


between the two clamps and the excised pari of llie stomac.li 
is removed. The upper two thirds of Ihc ojiening in the remain- 
ing pari of the stomach arc now closed witii a thin suture 
and, by means of a suture, covered with the duodenal slump. 
A 2-4 mm. longitudinal incision is then made in duodenum 
and an cnd-lo-sidc anaslomsis in made between this incision 
and the part of the stomach incision not closed liv the suture 
After placing about 20 mg. .sulfnlhiaxol in llm iioriloncal cavilv 
he abdominal wall is closed in two layers with sutures. After 

practise can he done in 20-2.o 
^nmes, the animals received 10 ml. saline suhculnneously 
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le placed al 32° for a few hours. The morlalily 
after the operation was rather great. Some of the rats developed 
ahscessae generally localized between the liver and the anasto- 
mosis. When such ahscessae were observed in the autopsy the 
animal was discarded from the experimental protocol. Not a 
few of the operated animals died of pneumonia. In those rats 
surviving the operation 1 — 2 months, the remaining part of the 
stomach was found to be enlarged and formed a real “stomach” 
of approximalel}" the same size as the normal stomach. Histolo- 


gical control showed that the mucosa contained only a few 
digestive glands covering less than 10 percent of the whole 
stomach area, while the mucosa of the normal stomach has 
more than 75 percent of its area covered with peptic glands. 

The effects of the operation confirmed the descriptions given 
in the literature (Maison et al. (1933) and Higgins (1947)). The 
blood showed a lowered haemoglobin level, microcytosis, and 
a reticulocytosis. All these effects are seen from the subsequent 
laities. An interesting and hitherto unreported feature is the 
decline in iron reserves, manifesting itself in a depigmenlation 
of Ihe incisors and a decrease in liver iron. These ohsers'^ations 
are described separately in a paper by J. J. Pindhorg and C. M. 
Plum (1946). 

The effects on the reticulocyte ripening factor in plasma arc 
shown in table 1. It is seen that the ripening index is decreased 
markedly after gastrectomy, but returns to normal after the 
addition of tjTOsine to the plasma. Since the stomach glands 
are known to produce the Ihermolabilc factor in the ripening 
complex, was to be expected that a decrease in ripening activity 
in plasma after gastrectomy due to a decrease in the thermo- 
labile component might occur, and that the addition of tyrosine 
should be without further effect. Nevertheless this decrease in 
ripening index after gastrectomy which is abolished by the 
addition of tyrosine or tyrosine derivatives does not differ from 
what is seen in patients with untreated pernicious anemia and 
with certain gastric diseases where the ripening index m the 
plasma is found to be low, but becomes normal after addition 
of tyrosine. Consequently it must be supposed that the gastric 
mucosa is not the only source of the thermolabile fraction of 
the ripening principle. As a matter of fact Bohn, an oe n 
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si™™ end Ptam (1946) found the mucosa of Ihc 
and of the proximal pari of jejunum to be very rich in the 
theimoIaJbile fraction. The gastrectomy, therefore, removes on y 
a portion of the tissues producing the thermolahile factor, not 
enough to give a mai-ked decrease in ripening activity on addi- 
tion of tjTOsine. The decrease found may he caused hy a defi- 
ciency in either tyrosine metabolism or in the mechanism of 
linkage between the thermolahile and thermostable fractions of 

the ripening principle in plasma. 

The findings following gastrectomy in our e.vperimenls and 
in those of earlier investigators can he summeraized thus; (1) 


a microc 3 dic anaemia, (II) an iron deficiency, (III) a deficiency 
in the “tyrosine” fraction of the reticulocyte ripening factors 
in the blood and (IV) a reticulocytosis. 

Two series of experiments with gastreclomized rats were next 
done to determine whether or not any of the above findings were 
mutually independent. A priori it is possible that the anaemia 
is due partially at least to the iron deficiency found in gastrec- 
tomized animals. This possibility is borne out by the above 
mentioned e.xperiments showing that iron has some effect on 
the gaslroprival anaemia. It is, however, not to be c.xjiccled 
that the decrease in ripening index is caused by the iron defi- 
cienc}’’ anaemia, since such anaemias are followed by an in- 
creased ripening index (Plum, 1944 I— III). In order to settle 


this problem, a series of gastreclomized animals with pronoun- 
ced gaslroprival symptoms were treated with iron. TJie results 
are shown in table 2. Tlie iron treatment has a marked effect 
on the iron reserves; the livers of the animals treated with iron 
contain 12—37 mg % iron compai-ed with less than 6 mg % 
in the untreated gastrectomized animals. At the same lime an 
increase is observ-ed in the haemoglobin percentage. On the 
other hand no effect can be seen on the content of ripening 
principle in the blood. 

II is Unis seen Dial IrealmenI of Ihc anaemia xvilh iron does 
l™ T npininS index, and llial llie 

I T, ®"’ ’f relicdocylc 

ipcning principle, occur independently of each, other. 

n order to further control this finding, another series of 
gaslreclomized animals wc iiijeCcd sviu; comn^^crarUver 
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extract. hen liver extract is given to normal animals an in- 
cicase above normal is found in the ripening index. Table 3 
shows that an increase is also seen in gastreclomized rats, but 
here the values found do not exceed normal values. No effect 
is obscn’cd on the haemoglobin which continues to decrease in 
spite of the treatment, a result which is in confonnity with that 
of earlier investigators. 

From these two scries of experiments, therefore, it may be 
concluded that the iron deficiency and the decrease in reticulo- 
cyte ripening principle in the blood are two independent results 
of gastrectomy. 

As already mentioned the decrease in ripening index is due 
to a decrease in the thermostable component of the reticulocyte 
ripening principle and that normal values could be restored 
after addition of tyrosine to the plasma. This indicates a defici- 
ency in the tyrosine metabolism. The protein in the diet of 
the animals contained approximately O.G % tyrosine, but it 
seemed jiossible that an extra addition of tyrosine might at 
least partly restore normal values in the ripening principle. 
Table 4 shows the result of experiments with gastrectomized 
rats which jcceivcd a diet with at least 2.6 ®o of tyrosine: 0.6% 
hound in the proteins and 2 % free tyrosine added. After some- 
what more than two months the lapcning index was increased 
to normal in these animals. This sustains the hitherto unpioven 
assumption that the thermostable fraction of the ripening factor 
in the plasma is tyrosine or perhaps a substance chemically 
I’clated to tyrosine, and moreover that the lyi’osine metabolism 
(or tvrosine I’esorption?) must he interfered with after gastiecl- 
omy. 

A few gastrectomized rats were treated with dried stomach 
powder (Vcntriculin “Mco"). The results of these experiments 
are shown in table a. Stomach powder is obviously without 
effect except on the ripening index, where normal values are 
restored. This experiment also confirms the previous finding 
that the decrease in ripening index and the anaemia are two 
independent findings in gastrectomized rats. The effect of 
stomach powder is very interesting. The tyrosine content in the 
stomach jiowdcr is negligeablc and can not explain the effect, 
hut it seems as if the stomach lias some influence on the tyro- 
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sine resorption or on other phases of tyrosine 

Further experiments are. however necessary to elucidate this 

^ Finally the reticulocylosis should he discussed briefly. The 
reticulocytosis can he explained either as a result of the iron 
deficiency anaemia or as a result of the decreased content o 
reticulocyte ripening factors in the blood, perhaps as a com- 
bination between both causes. The experiments given in tables 
3-_5 where the ripening index is brought to normal values 
without any influence on either the anaemia or the rcliculo- 
cytosis show, however, that the decrease in ripening jirinciple 
must plaj'’ veiy little role in the ctiologj' of the reticulocytosis. 
As seen in table 2, the percentage of the reticulocytes decreases 
during treatment with iron, but normal values are not nearly 
restored. A considerable production of red cells must, however, 
lalce place during the iron Irealraenl which is sufficient to 
explain the persistant reticulocylosis during the iron Irealmcnt. 
Nothing spealis against the assumption that the reticulocylosis 
is caused by the iron deficiency anaemia. 

The rats gained in weight, at least during the fi]*st three 
months following gastrectomy. This indicates tlial the food 
resorption in general cannot be impaired to a major degree. 
The findings here obsen^ed seem to be caused by a deficiency 
in iron resorption and/or metabolism and tyrosine mctoljolism 
and/or resorption. According to Higgins wc may further add a 
deficiency of folic acid, and Petri and liis collaborators found 
some improvement after addition of other components of the 
B-complex. 


Summary. 

We found the following abnormalities in rats after onslrecl- 
omy : 

1) a microcytic anaemia, 

2) a reticulocylosis, 

3) an iron deficiency, 

plasm™*''* i-ipcniiig faclors in llic 

As U is possible 10 iniprove II, e anaemia will, iron wi,h„„, 
> influence on II, e ripening faclors and lo i-cslorc normal 
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Table 1. Effect of gastrectomy on blood picture, ripeninj’’ 


Initial value 


25-35 


Number of observations . . 

10 


20—261) 

Body weight, grams 

188 

(162—241)=) 

202 

(156—275) 

Haemoglobin, % 

Millions of red blood cells 

89 

(82—94) 

75 

(58—92) 

per mm^ 

Thousands of white blood 

8.9 

(7.2—10.1) 

9.3 

(4.2—12.6) 

cells per mm» 

11 

(8.8—13.9) 

25 

(9.8—40) 

Reticulocyte % 

Ripening index in plasma 

0.7 

(0.5— 1.0) 

10.0 

(1.8—25.8) 

direct 

0.82 

(0.78—0.87) 

0.72 

(0.60—0.82) 

activated with tyrosine . 

0.85 

(0.80—0.90) 




Liver iron mg % 

35 

(30—38)^) 


— 


») The number of observations varies: e.g. haemoglobin percen- 
tage is determined on 25 rats, ripening index only on 20. 

-) average, and range of values given. 

•■') only two determinations. 


Table 4. 

Effect of G9 days treatment with 2 % tyrosine added to food of 
rats gastrectomized 68 — 106 days previously. 


Rat No 

GflO 

G 119 

G135 

Days after gastrectomy 
on which treatment 

was begun 

106 

80 

68 

Haemoglobin, % 

before treatment . . . 

62 

50 

49 

after treatment .... 

60 

67 

55 

r. b. c. count millions 
per mm= 

before treatment . . . 

10.9=) 

9.9 

8.8 

after treatment .... 

8.0 

6.2 

5.2 

Reticulocytes, % 

before treatment . . . 

21.7 

11.2 

17.8 

after treatment 

28.4 

26.2 

32.2 

Ripening index 

before treatment . . . 

0.66 

0.64 

U.03 

after treatment 

0.75 (0.79)1) 

0.78 (0.84) 

0.78 (0.84) 

Liver iron, mg % 

3.7 

1.2 

1.9 


1) directly determinated (after activation with tyrosine). 

determination 64 days before beginning of treatment, corres- 
ponding haemoglobin = 77 %. 
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i«ex »nd iron reserve in rats days after gaslreeton.y. 

• ( 


dnvs nfler gastrectomy 



SMS 


85-120 

j 

: 17—25 

919 fI65— 300) 

12—13 

219 (160—285) 

4 

198 

65 

(34—92) 

60 

(42—85) 

40 

8.5 

(5.2—12.2) 

10.0 

(8.2—14) 

8.2 

25 

(16—54) 

22 

(17—30) 

29 

16.5 

(2.6—26.2) 

10.0 

(3.6—23.4) 

25 

0.67 

(0.60—0.77) 

0.57 

(0.49—0.69) 

0.56 




0.81 

, 0.88®) 

0.82 

5.90 



— 

4.2 


M0-1C3 


(159—275) 

(34—51) 


(6.9— 8.9) 


(21—40) 

(13.6—34) 

(0.49—0.63) 
(0.78—0.85) 
(3.8— 4.0)<') 


*) 6 determinations, 
s) Only one determination. 
®) 3 determinations. 


Tabic 5. 

Effect of dried stomach powder given to gastrcctomizcd rats for 

65 days. 


Rat No 

Days after gastrectomy on which 

treatment was begun 

Haemoglobin, % 

before treatment 

after treatment 

r. b. c. count millions per mm® 

before treatment 

after treatment 

Reticulocytes, % 

before treatment 

after treatment 

Ripening index 

before treatment 

after treatment 


GGO 

101 

62 

31 

10.4 

7.5 

15.9 

27.2 

0.52 (0.82)0 
0.83 (0.87) 


G Cl 


99 

85 

72 

9.8 

7.7 

4.2 

6.0 

0.53 

0.80 (0.87) 


®) directly determined and after activation with tyrosine, 
25 % dried hog stomach added to diet for 65 days. 
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Table 3. 

Effect of liver extract given for 67 days to gastrectomized rats. 
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The rats received 0.5 ml commercial liver extract (Hepsol fortior “Mco ) subcutaneously once a "week for two 
months, the last injection was given 24 hours before the animals were killed and the blood taken for the last 
examination. 
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values of ripening factors without any influence on the anaemia, 
it must be concluded that these symptoms occur independently 
of each other. 


References. 

Bence, J.: Zt. klin. Med. 130, 275, 1936. 

— Ibid. 126, 127, 1933. 

— Zt. klin. Med. 126, 187, 1933. 

Bohn, C. L. S., Landboe-Christensen, E. and Plum, C. M.: Acta med. 
Scand, 120, 32, 1945. 

Borch-Madsen: Dissertation, Copenhagen, 1947. 

Boyd, A. M.: St. Bartholomews Hosp. Reports. 71, 117, 1938. 
Bnssaberger, R. A., Ciithbert and Ivy: J. lab. elin. med. 24, 24, 1938. 
Castle: Am. Journ .med. sc. 178, 748, 1929. 

Doiileine, N. and E. Bomdarenko: Le sang. S, 1048, 1934, 

Higgins, G. M., Dwiglct, J. I. and Joncson, 0. R. 

Higgins, G. M. XVII int. physiol. Congress, Oxford : Abstracts of 
communications 22, 1947. 

Ivy, A. C.: Amer. J. digest, diseases 7, 500, 1940. 

Ivy, A. C., J. E. Jlorgan and J. J. Farrell: Surg. Gyn. Obst. 53, 611, 
1931. 

Jacobsen, E.; Acta Physiol. Scand. 7, 342, 1944. 

Jacobsen, E. and C. M. Plum: Acta physiol. Scand. 5, 1, 1943. 
Jones, Ch, M,; Amer. J, Digest. Diseases. 7, 502, 1940. 

Jung, F. T., G. L. Maison and W. H, Highstone: Proc. of The In- 
stitute of Medicine of Chicago. 9, 389, 1932-33. 

Kohno, A.: Dtsch. Ztsclir. f. Chir. 245, 783, 1935. 

Lederer and A: C: Ivy: Am. J. Physiol. 116, 22, 1936. 

Maison, G. L., W. H. Highstone, J. Jlagha, P. H. Burget and D. E. 

Murray: Am. J. Physiol. 105, 69, 1933. 

Meulengracht, E.: Acta med. Scand. 82, 352, 1934. 

Petri et al. Acta med. Scand. 109, 59, 1941. 

Pindborg, J. J. and C. M. Plum: Acta odont. Scand. 7, 105, 1946. 
Plum, C. M.: Acta physiol. Scand. 4, 252, 1942. 

— Ibid. 5, 175, 1943. 

— Dissertation. 1944. 

— Acta med. Scand. 117, 437, 1944. 

— Ibid. 117, 29, 1944. 

Plum, R.; Ugeskr. f. Lteger. 1173, 1943. 

— Dissertation, Copenhagen, 1947. 

Schumacher, H. B. and M. M. Wintrobe: Bull. Johns Hopkins Hosp. 
57, 384, 1936. 

Singer, K.: Ztschr. exp. Med. 95, 762, 1935. 

Sturgis and Isaacs: J. A. M. A. 93, 747, 1929. 



From the University Laboratory of Biophysics (Chief. Professor 
H M. Hansen, Ph. D.) and the Experimental Laboratory of GCA, 
Ltd. (Chief: Director K. Gad-Andrescn, Pharm. M.) Copenhagen. 


THE POSTURAL TEST 

An Adjuvant in (he Examination of the Peripheral Circulation. 

By 

E. Jarlov and N. V. Jarlov. 

Since August Krogh published his world-renowned studies 
on tlie anatomy and physiology of the capillaries Ihe interest 
in the peripheral circulation has been increasing markedly, not 
only among physiologists but also in high degree among clinic- 
ians. In their dealing with cases of gangrene, the surgeons were 
repeatedly faced by circulatory problems, and they were the 
Ill's! to cai'i'Y out a number of investigations of clinical inlercsl. 
In this country, lp.sen has given some valuable contributions to 
tlie physiology of Uie peripheral vessels under normal and 
pathological conditions in his studies concerning surgical aspects 
of tlie sympathetic nervous system. Indeed there can he no doubt 
that he has had an inciting influence on Danish research in 
the clinical aspects and paUiogenesis of the vascular diseases 
and in tlie physiology of the peripheral circulation (Christ en.sen, 
Haldbo, Vanggaard, Floijstrup and others). 

At the same time, investigation into tlicse problems has also 
been progressing rapidly in other countries, more recently giving 
rise to a number of monographs, fnost of which have appeared 
independently of each other — because of the wartime isolation 
of die investigators (e. g. RaLschoiv 1943, Abram.son 1945 and 
1946, Alien, Barker & Hines 1946, Richards 1946). 

The technique to be employed in such studies will naturally 
be associated with considcralile difficulties, and tlie sources of 
errors are numerous. Therefore, a number of methods, qualita- 
tive and quantitative, have been tried out — methods based on 
various principles, e. g., simple observation of change in color, 
registration of the skin temperature, different forms of pressure 
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measurement, oscillometry, different foims of plethysmography, 
gas analysis on arterial and venous blood, capillaroscopy, arterio- 
graphy. Furthermore, these methods have been combined with 
various tests, among which particular mention is to be made 
of direct and indirect chilling and heating, deep respiration and 
respirator pauses, nerve blocking, administration of vasocon- 
stricting and vasodilating remedies, and “pain tests”. 

A considerable advance in this field is to be credited to Hertz- 
man and collaborators, who during world war 11 elaborated a 
technique based on photo-electric registration 
of the pulsation in the most peripheral vessels. Independently 
of these investigations, in this country in 1943-45 E. Jarlov, K. 
G. Hansen, M. Ottesen & C. F. Wegener worked out a double 
method, registering the pulsation of the peripheral vessels in 
the pulp of the fingers or in the tail of the rat, simultaneously 
witli an electrophotometric and digitographic record taken by 
means of an extraoidinarily fine and sensitive pletlrysmographic 
apparatus.^) 

This technique has the advantage that the two methods a 
priori may be assumed do register non-identical though syn- 
chronous phenomena, namely: pulsation in the most peripheral 
pulsating vessels and the blood volume under the phases of the 
pulsation. A priori it seemed desirable to get this technique com- 
bined with a quick and reliable registration of the skin tem- 
perature, which therefore now is included in the technique. In 
collaboration with K. G. Hansen, moreover, N. Y. Jarlov has 
further elaborated the technique to cover other points too, with 
a view to future investigations — e. g., introduction of different 
rates of speed for the light-sensitive films, simultaneous regi- 
stration of several phenomea': pulsation recorded after both me- 
thods mentioned in the same finger, the skin temperature and 
possibly an electrocardiogram of tire patient — all on the same 
film. 

It is essential to examine the experimental subject under cer- 
tain standard conditions, namely: at rest, at a constant room 
temperature, and all subjects in the same postures. 

1) For details of the digitographic method, the reader is referred 
to the original paper (cf. References). 
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Under these conditions Uie relation between the magnitudes 
of tlie amplitudes obtained after Uie two methods of regislia- 
tion is almost constant, and the same applies to the tests we 
have employed so far: direct chilling and wanning of the hand, 
Hines & Brown’s cold test, and die respiratory test, i. e.. the 
effect of forced respiration and respiratory pause. 

To this technique we recently have added a j>poslural tcst«, 
among other reasons, in order to elucidate the so-called “Buer- 
ger’s exercises”. These exercises consist in alternating elevation 
and lowering of Qie extremity affected, which arc known from 
experience to give relief, especially to patients suffering troniho- 
angiilis obliterans, presumably because tlie inhibited circulation 
is facilitated somewhat by utilization of the gravitation — an 
assumption tliat has not yet been proved. 

Technique. 

The apparatus consists of two oscillogTaphs (from tlio Swcdisli 
transportable electrocardiograph) fitted in front of a camera from 
an old “Boulittc” cardiograph. This camera has the advantage that 
it is very easy to regulate the rate of the film, and in the camera 
there is room for a large amount of film. The digitograph is equip- 
ped with an amplifier, so that it is practicable directly to register 
the electric impulses oscillographicall}'. The impulses from the 
photoeleraent, however, are able to move the oscillograph only on 
amplification by means of a 4-valvc amplifier. The size of photo- 
element employed by E. .Tarlpv and collaborators was as follows; 
8 cm, in diameter, 2 cm, in height — and it weighed consider- 
ably, Now it is replaced with a small photocell (a tube of 4ViX 
2 cm.). Owing to the small size of the cell it now is ])raclicablc to 
apply both methods of registration to the same finger (or to the 
fail of a rat) at the same lime. 

A schematic drawing of the apparatus is shown in Fig. 1. On 
employment of the aforementioned spliygmographs, the records 
show the pulse amplitude on a constant base line. The changes in 
blood volume (total volume) of the finger are not registered with 
this “capacity-coupled” amplifier. ("This technique is equivalent 
to placing a leak sufficiently large in a mechanical plelhysmograph 
to prevent changes in the base line, but not so large as to prevent 
adequate recording of the oscillations due to the pulse.”) A “re- 
sistance-coupled” amplifier or a very sensitive string-galvano- 
meter is required for this purpose (7 — 8). 

The skin temperature is registered by means of a thcrraoelcc- 
tne technique described by Vanggaard. 'SVilh the apparatus de- 
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Fig. 1. 
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PE pholoclcmcnt 
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Os oscillograph 
R regislrating paper 

scribed by Vanggaord Ibc readings can be done 5-7 sec. after the 
feeler is placed on the skin. 

Fig. 2 shows sphygmograins from normal adulls taken at a 
room temperature of 21°. Tlic two records — especially the trac- 
ings from the digitograph — arc very similar to tlie wellknown 
arterial pulse curve, sliowing a sleeplj' ascending limb and a 
more slowly descending one, corresponding to the systolic and 
diastolic phases. 

The dicrotic wave on the descending limb is seen in both 
i ccords, but Uiere is some difference between the two — perhaps 
because tlie metliods do not record identical phenomena: one 
gives the change in color, while the other gives the pulse wave. 

As to die height of the pulse oscillations in normal adulls 
at rest, we find more or less regular waves due to the respira- 
tion. Further, other irregular changes are seen in the height of 
the waves, often of longer duration. Vanggaard has shown 
that even under constant experimental conditions the skin tem- 
perature oscillates about a constant level, the variations being 
abrupt and transitory. Tliis phenomenon is intei-preted bj' Vang- 






225 


r) 


■ 



—> I o 

o ^ 
O ^ C5 


u 

u 

C4 


S ci 

C3 - 

W) O S 

1 S E 

j- C3 O 
Cj O 

2 ^ 

o *5) i 

CJ w 

ro i>v 




'I ' S 

Cw 

. 'fo 

Cl ^ 

si) u ^ 
^ o 

^ C S£ O 


Q 




CL, 

Elnar Meulen((niclit 15 


Fig. 3. “Digitogram” of 
a rats tail. (Roomtem- 
pcrature 22° C.) 



226 




227 



228 


"S ® 


o ^ Cl 


PS 

cS 


• O ^ *-• 

o ^ 


'd 

a 


a 

(h ^ 

u ' 
o 
t:C 
d 


c/3 

O 

p4 a 
P4 ■ 

o 


o 


Ph 

?.s 

03 ^ 
to ^ 

g 2 ^- 

rt . 


g 

6 

a 

t/3 


tiD 

£ Cl 


P 

6 


cs o 
o c^ 
5^ Cl 


a 
c ^ 

P a> 

CS r) 

-P 




229 




Fin. "• Fliiclrophologram (P) from 2. left finger (5 3G year) at 
roonUcnip. 22° C. 

A: Finger placed below fhc level of ostium aortae. 

B; _ __ at . _ - _ __ 

C: — — over - , — - — — 

A, B, and C,: The .same po.sUire-variations after the hand examined 
has been immersed in iccwalcr for 15 sec. 



230 




231 


gaard as periodical alterations in the consti-iction of the arleno- 
venous anastomoses, occurring as an integral part of the heat 
regulation of the body. Thus, even under normal conditions the 
tone of the peripheral vascular system seems to vary within 
rather wide limits. While the tone of the vessels largely depends 
on the room temperature, it is also influenced by nervous and 
humoral conditions. 

As mentioned above, the relation between the amplitudes 
obtained with tlie two methods has been fairly constant in tlie 
tests employed so far. In the “postural test”, however, the matter 
stands rather differently. When the hand was held at different 
levels in relation to that of the aortic ostium, a striking differ- 
ence was fomid in tlie amplitudes obtained with the two me- 
thods. The digitographic method gave only insignificant devia- 
tions resulting from the postural changes. With the photoelec- 
tric method, the amplitude was reduced h}*^ about 50 % when 
the hand was lowered about half a meter below the aortic level, 
and it was increased by 300 — 400 % of the initial value when 
the hand was raised half a meter above the aortic level. These 
changes take place within 2-3 sec. after the hand has been 
brought into the position in question. 

These phenomena become most conspicuous when the hand 
is warm. On repetition of the postural test after tlie hand has 
been immersed in ice-water for 15-20 sec. the amplitude at the 
level of the aortic ostium is still found to be fairly distinct, but 
on the postural changes this amplitude is allei’ed hut slightly or 
not at all. 

The large amplitudes registered after the photoelectric me- 
thod in a warm elevated hand cannot be interpreted simply as 
an increase in the blood perfusion. For it is a well-known fact 
that elevation of an extremity sooner or later will give signs of 
ischemia especially if the peripheral circulation is impaired 
alread 5 \ The increased amplitude shows merely that the mo- 
mentous variation in the blood content of the finger during 
sptole and diastole is greater when the hand is elevated. The 
disappearance of this phenomenon after marked but brief chill- 
ing may perhaps be interpreted as follows: 

When the hand is warm, most of the arteriovenous anasto- 
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moses are open, and a greater pari of the arterial blood 'volume 
will flow directly over into the veins. On elevation of the hand 
the venous pressure will fall from positive to negative values, 
and this will greatly facillitate the venous reflux. So it seems 
rather lihely that the most peripheral parts of the veins are 
able to empty more rapidly even though relatively large amounts 
of blood are supplied in the systole through the open arterio- 
venous anastomoses. The blood flow through the peripheral 
sections of tlie veins becomes somewhat “pulsating”. It seems 
conceivable that the brief but strong chilling makes a good many 
anastomoses close, so that the minute volume of the finger is 
lowered, and the greater part of the perfusion will proceed by 
way of the capillaries. Owing to the increased resistance in the 
peripheral circulation, it is reasonable to expect the return flow 
to be less “pulsating”, on which account we now find no large 
amplitudes in the eleclrophotogram even though the hand be 
elevated. 

When the digitograph fails to register this phenomenon, it 
presumably is to be interpreted as follows; This technique re- 
gisters tire pulsating vessels — in other words, the “arterial” 
part of die function — whereas the electrophotometric method, 
registering Uie variations in the blood volume, reflects especially 
the venous flow, Tliis may be decided with certainty only if we 
succeed in establishing which vascularized layers are penetrated 
by the light — probably only the most superficial. It is our 
hope that it will prove technically practicable to investigate this 
question thoroughly. 

If the interpretation here advanced might prove correct, it 
should be possible on clinical employment of this technique 
in the individual cases to obtain reliable information about 1) 
the functional capacity of the tiniest arterial vessels, 2) tire 
function of the tiniest venules, and 3) the function of the arterio- 
venous anastomoses and thus the capacity of the organism for 
heat regulation. 

Future studies on a normal material as well as a patient 
material with well-established circulatory lesions will be able 
to confirm or invalidate this working hypothesis, which for us 
forms the foundation for new experiments. For the sake of 
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clearness, for the findings registered in the digitogram we use 
the term “volume variations”, in the electrophotogram color 
variations”. 
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ANTAGONISM BETWEEN SULFATHIAZOLE AND 
PTEROYLGLUTAMIG ACID (“FOLIC ACID”) 

By 

Kai Arne Jensen and Kai Schmilh. 

According to the Woods-Fildcs theory for sulfonamide action 
p-aminobenzoic acid is supposed to act as an essential metabo- 
lite, a coenzyme, which may be displaced from an — for the 
bacteria essentially important — enzyme by sulfonamides and 
certain other compounds, which, like p-aminobenzoic acid, are 
p-substiluted derivatives of aniline. Shortly after this hypothe- 
sis had been set up p-aminobenzoic acid (PABA) was for the 
first lime isolated from yeast. It is not thereby proved, however, 
that this compound as such occurs in natural products, since 
a disintegration of the original, biologically active substance 
might have taken place during the isolation. This isolation of 
PABA only shows that we have to do here with a derivative of 
PABA not substituted in the nucleus; and Uie postulate of PABA 
itself as the essential metabolite is based chiefly on the very 
strong and specific activity of PABA as a sulfonamide antagon- 
ist. On the other hand PABA is a strikingly simple compound 
compared with other coenzymes, and it has not, like those, defi- 
nitely proved to have vitamin properties for higher organisms. 

By the isolation and elucidation of the constitution of pteroyl- 
glutamic acid (“folic acid”) there was now found in nature a 
more complex derivative of PABA with vitamin properties for 
higher organisms, which might conceivably enter as a coenzyme 
into a redox enzyme, in a similar way as e.g. vitamin Bj. The 
question then suggests itself whetlier this pleroylglutamic acid 
is not the proper coenzyme, and whether the Woods-Fildes 
theory should not be modified to the effect that the sulfonamides 
do not directly displace PABA, but interfere with the formation 
of pteroic acid, which is probably produced from a pteridine 
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plus PABA, or of pleroylglulamic acid. In the presence of cer- 
tain other compounds, containing, like PABA, an aromatic 
amino-group, a formation of derivatives of these compounds 
analogous to pleroic acid should he possible and they would 

probably be biologically inactive. 

If this hypothesis is correct pteroylglutamic acid should, like 
PABA, act as an antagonist against sulfonamides, hut only 
where bacteria are concerned which themselves are able to syn- 
thesize pleroic acid or pleroylglulamic acid. In case of bacteria 
requiring these substances as gi-owlh factors (Sir. faecalis R., 
Lactobacillus casei) no such antagonism should be present, i.e. 
sulfonamides should have no inhibitory effect on the giONvlh of 
these bacteria. 

As a matter of fact Lanipen and Jones*) showed that the 
growth of Streptococcus faecalis and Lactobacillus casei in the 
presence of pteroic acid derivatives in inhibited only by sulfon- 
amides in very high concentrations. Lampen and Jones con- 
cluded from these and other experiments that the primaiy point 
of sulfonamide inhibition is the interference with the synthesis 
of pleroylglulamic acid via PABA. In a quite recent publication-) 
Lampeii and Jones showed that the inhibition by sulfonamides 
of Lactobacillus ai'alhnosus and Strcptobacleriuni planlarum, 
which require PABA, but not “folic acid”, for gi-ow’lh is anta- 
gonized non-compelilively by pleroylglulamic acid. At a certain 
level of this compound sulfapyridinc is completely inactive. 

We have investigated the effect of pleroylglulamic acid on the 
inhibition by sulfalhiazole of the Pjieuniococcus, an organism 
which itself can synthesize PABA and presumably also plcroyl- 
glulamic acid. 

The basal medium and general technique used in this invest- 
igation have previously been described=>). The pleroylglulamic 
acid used was a preparation from the Lederle Laboratories, Inc. 
By N-analyses (micro-Dumas) the coirect nitrogen content was 
found: 22,33 and 21,75 % N, calculated for CioHidOoNj- 22,2 % N 

The inoculum was 10-20.000 in 5 ml. Turbidity was used as 
criterion of gi'owlli. 

The results show that in this case growth is strongly and 
competitively inhibited by pleroylglulamic acid. 
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Table 1. 

Antisulfonamide Activity for Pneumococcus Type I (Neufeld’s 
strain) of Pteroylglutamic Acid. 

Minimal effective concentration of sulfathiazole in the presence of 
varying concentrations of pteroylglutamic acid. 


Plcroylglutainic acid 
cone. X 10* (niol/l) 

100 

20 

12 

5 

0 


Sulfathiazole 
cone. X 10' (mol/l*) 

> 800 
400 
200 
100 
25 


Under the present experimental conditions a concentration of 

50.10 — 6 mol/l of sulfathiazole was bactericidal; growth was com- 
pletely inhibited, when the concentration of sulfathiazole was 

25.10— 6. Subcultures grew well, however, and in the concentra- 
tion of 12.10-6 growth was observed after 24 hours. In the 
presence of PABA in the concentration of 1.10—6 mol/I growth 
was not inhibited until the concentration of sulfathiazole was 

400.10 — 6 mol/l. Tliis concentration of sulfathiazole required 

20.10— 6 mol/I pteroylglutamic acid for neutralization. The 
pteroylglutamic acid thus seems to be about 20 times less active 
as antagonist than PABA. 

Although pteroylglutamic acid thus has a strong antagonistic 
effect one would have expected it to be at least as great as 
that of PABA, if the latter should act only as a precursor of 
pteroylglutamic acid. Lampen and Jones obsers'^ed the same low 
activity of pteroylglutamic acid as compared to that of PABA 
in supporting the growth of Lactobacillus arabinosus. They offer 
three possible explanations to this phenomenon. Further data 
are necessary to settle the question. Wc should, however, like to 
suggest a fourth, more general explanation: While sulfathiazole 
and other sulfonamides may interfere with the formation of 
pteroylglutamic acid, the compounds produced from the sulfon- 
amides may interfere with the function of pteroylglutamic acid 
as a coenzyme. Accordingly there are two displacement reac- 
tions to be considered, viz. the competition between PABA and 

*) Turbidity readings after 24 hrs. Inhibition still after 48 hrs. 
requires concentrations 1,5 to 2 times greater. 
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the sulfonamide for the pteridine and the competition between 
pterojdglutamic acid and the hypothetical sulfonamide-pteridine 
for the apoenzyme. Provided the affinity of PABA to the pteri- 
dine is considerably greater than that of the sulfonamide, while 
pteroylglutamic acid and the sulfonamide-pteridine do not 
differ essentially in their affinities to the apoenzyme, we have 
an explanation to the low antagonistic activit}'- of pleroylglula- 
mic acid as compared with that of PABA. 
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PHAGOCYTIC ACTIVITIES OF VARIOUS TiTES 
OF LEUCOCYTES’^) 

By 

M. Jersild, M.D. 

Those who’ have studied phagocytosis, for example as im- 
mune reaction in various diseases, will have observed that 
almost all tlie polynuclear leucocytes ingest equal numbers of 
bacteria whenever the phagocytic activity is at all lively. There 
are certain exceptions, however: the eosinophil leucocytes, which 
generally are lacking in phagocytic activity. On tlie other hand, 
there seems to be no conspicuons difference in degree of phago- 
cytosis between the unsegmented and the segmented neutrophils. 
The monocytes always ingest actively, whereas the lymphocytes, 
large and small, exhibit no power of phagocytosis. 

A question which naturally suggests itself is to what extent 
more immatme types of leucocytes not occurring in normal 
blood are capable of ingesting bacteria, and whether, on the 
basis of its phagocytic activity, a leucocyte can be classified as 
belonging to the myeloid system or the lymphatic system. 

Phagocytosis research with Ure aid of blood from patients with 
various forms of leukemia has been reported on in the literature, 
but in no more than a few communications in which the results 
did not agree. 

Jacobslbal in 1921 examined the phagocytic activity of the 
myeloblasts in a case of acute mycloblastleukemia, and the mye- 
loc3des in chronic m\’cloid leukemia, his test material being 
particles of cinnabar. The m^'cloblasts showed livety phagocy- 
tosis, whereas tire mj'eloc^’tes from a case of chronic leucosis 
engulfed only few of the particles.. Eosinophil cells from a pal- 

’*') This study was supported by a grant from the Anders Hasscl- 
balch Anti-Leucemia Foundation. 
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ienl with Hodgkins’ disease showed no phagocytosis of cinnabar 
parUcIes, hut lively activity against tubercle bacilli. 

In 1937 Strumia and Boerner in their experiments on phago- 
cytosis used either leucocytes isolated by centrifuging citrated 
blood, or heparinized blood in which the leucocytes were not 
separated from tlie erj^throcytes. Both procedures gave uniform 
results. The bacteria used w'ere pneumocci and Staphylococcus 
aihus or aureus. These authors tested the phagocystic activity 
of the leucocytes from patients with various forms of leukemia. 

Lymphocytes from lymphatic leukemia, acute as well as 
chronic, showed no phagocytic powers at all. In the' case of 
normal blood the Ijmphocytes also remained inactive. 

On testing the cells of several patients with mj^eloid leulcemia 
the authors observ^ed marked phagocytosis in the neutrophil 
polynuclear cells and metamyelocytes, less in myelocytes and 
promyelocytes; younger myeloid cells showed only doubtful 
phagocytosis. 

The cells from a case of acute monoblastic leukemia showmd 
active phagocytosis, whereas those from mononucleosis infec- 
tiosa were inactive. 

Eosinophil cells showed little or no phagocytosis. 

In 1938 Tanabe studied phagocytosis in various cases of leu- 
kemia by observing the power of the cells to engulf Indian-ink 
particles. He found that lymphocytes and basophil leucocytes 
had no such power, eosinophil cells only little, whereas mono- 
cytes were actively phagocytic. In myeloid leukemia he observ^ed 
phagocytosis in myeloblasts when tire disease was sufficiently 
far advanced, whereas he considered that the activity subsided 
in the agonal stage. In acute myeloblaslic leukemia he was un- 
able to observe phagocytosis in the immature cells. 

Herzog (1938) experimented wiUr Iieparinised blood and added 
Staphylococcus aureus or Streptococcus viridans. This author’s 
observations differ considerably from the above; In lymphatic 
leukemia he sometimes found phagocytosis in the case of large 
Ijmphocytes rich in protoplasm. He found marked phagocytosis 
in onlj' one small, mature lymphocyte. 

In all cases of mononucleosis infectiosa (3 patients) he found 
pronounced phagocytosis in the mononuclear cells. 

In nij’eloid leukemia he observed a phagocytosis which was 
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directly proportional to the degree of maturity of the cells (from 
polynuclears decreasing rapidly to myeloblasts). Of immature 
cells the only ones to show pronounced phagocytosis were his- 
toid stem cells and monoblasts from a case of leukemic reticu- 
losis. 

Huddleson & Munger (1936) tested marrow blood from guin- 
ea-pigs immunized wilh Bacillus abortus Bang, as well as blood 
from a patient with myeloid leukemia. To tire latter they added 
immune serum from a patient wilh undulant fever. Phagocytosis 
was tested against Bac. abortus Bang. 

The marrow blood was found to contain only very few phago- 
cytic cells younger than metamyelocytes, and in the leukemic 
blood tliere were no phagocytic cells younger than metamyelo- 
cytes. 

It is evident from Uie vai-ious investigations that there is some 
divergency in the results, attributable perhaps to die great 
differences in experimental technique. Tliere is one possibility, 
however, which must he talcen into consideration: insufficient 
histological differentiation between the various forms of cells. It 
is nothing uncommon for even experienced hematologists to have 
to give up where it is a question of determining the genesis of a 
mononuclear cell, and for investigators to compromise on Uie 
tenn »stcm cell leukemia* where differentiation is impossible. 

Own Investigations. 

Technique. 

In the phagocytic reaction the technique already described 
by the author (M. Jersild) has been employed with certain 
modifications : 

About 2 c. c. of the patient’s blood arc transferred by venous 
puncture to a thick-walled, small test tube. The blood is defibrin- 
ated by vigorous shaking with two small glass balls for eight 
minutes, whereafter the activity of the leucocytes can be examined 
without the addition of anticoagulants, which are shown by 
experience to reduce this activity. If the blood samples are tested 
within six hours after being taken — and especially if they have 
been stored in a cool place — the activity of the leucocytes will 
be found to be unchanged. 

The blood is tested against a suspension of Bac.abortus Bang in 
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Fig. 1. Pliagoc\-iosis in myeloid leiiccinia. 



i'ig. Ca.se 2, (iieinsa slaiji 




. . ■ i 

' ( \ 

i ; . vZ-'X' '• '■ ■ X 




< ' >'* * . 

( 

:i^P 

. / ' 

i* _ . r 

t • ' . ' " ' ' 

; ' ^ ' JiZ', . 

i. ’■ ■ 

1 ' . ' ' ‘ . 


i ■■ -■•- -e with inimunserum. 

“ Fig. 3. Case 2. Phagocytosis 

V ■ ' ■' 

■ ' i 

i ■ . ; ' 


\ ' ^ ■ . ' 

t ‘ • 

• .Ji 

■ ■ i 

X # 'i 

- i 

1 , , '' , - >; ■* • 

FigXs. Case 2. Ko inimun serum, 

no phagocytosis. 




Fig. 5. Cnse 3. Gicmsn slnin. 



1 




Fig. (), Case 3. Phagocylosis. 
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saline (density as 1 cm. by the Gales apparatus i. e. a bent-over 
platinum loop when lowered into the suspension disappears 1 cm. 
below the surface, seen through the mouth of the tube). Of this 
suspension 0.1 c. c. is transferred to a tube into which has been 
pipetted 0.002 c. c. (i. e. 0.02 c. c. of serum diluted of ^ 

serum agglutinating Bac.abortus Bang in a dilution of 1:1000. To 
this mixture is then added 0.1 c. c. of the defibrinated patient 
blood in which the leucocytes are to be examined. The tube is 
shaken and allowed to stand for half an hour in a waterbath at 
37 ° C., during which time it is shaken again three or four times. 

A drop is then spread on a clean (non-greasy) slide. (To ensure 
the even distrihution of the leucocytes it is important that the 
slide used for spreading the drop is held almost at right angles 
to the slide on which the drop lies, as the viscosity of the mixture 
is lower than that of ordinary ear blood.). The .slide is air-dried, 
hardened for two minutes in a saturated sublimate solution, wa.shed 
thoroughly with water and stained with aqueous methylene blue 
solution 0.2 % for 10 minutes, then briefly rinsed in water. 


By tliis method the bacteria are stained, hut not the cell 
granules, so Uial phagocytosis is dislinclly observal)le with llic 
aid of an immersion lens. A polynuclear leucocyte will usually 
show maximum phagocytosis, i. e. that it has ingested more 
than 40 bacteria. When judging the phagocytosis of patholo- 
gical forms of cells, one should always observe the phagocytosis 
of a few polynuclear cells as controls to ensure lhal the cells 
have retained llieir natural activity. 

Besides the slide with the anti-ahorlus Bang scrum the follow- 
ing experiments included control slides without this addition 
as well as a slide from ear blood stained w'ith peroxydase (Sa!o- 
Sekiijas reaction, also known a.s the TohoJeu pediatric inelliod). 

Tlie above phagocytosis technique can be simplified some- 
what by using an enterococcus strain, which can be ingested 
without immune serum, instead of Bac. abortus Baim 


i^jxperimemal liesiiUs: 

shmwrt°n “ I'onnal pevson 

-s capoilc 

In three patients willi chronic mpeloici leucosis the some rc- 
snlt was observed when testing peripheral Wood (fig. I): pl,a»„. 

Einar Mciilcngrncht 16 * tJ 
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cytosis was only exceptional among cells younger than meta- 
myelocytes (of myelocytes and younger forms only about 5% 
showed phagocytosis, of metamyelocytes about 30 %, of polynu- 
clear leucocytes 100 %. Of the white blood corpuscles 96 % were 
peroxydase positive), 

Infeclioiis mononucleosis: Two patients were tested; in neither 
case did the mononuclear cells exhibit phagocytic activity. 

Mijelomalosis: One patient was tested from sternal puncture. 
Tlie plasma cells from tlic marrow' blood showed no phagocy- 
tosis. 

Chronic hjmphalic leukemia: Tlie peripheral blood of seven 
patients was tested. In no case was Uiere phagocytosis by the 
mononuclear Ij'mphalic cells. 

Acute myeloblasiic leukemia: One patient tested. The mononu- 
clear cells show'cd no phagocytosis, though 21 % w'ere peroxy- 
dase positive. 

Case report No. 1. Woman, 29 ycar.s, (E. W.) died after two 
month’s highly febrile affection. Hemoglobin 47 %, red blood 
corpuscles 2,2 million. Leucocytes 63,200. Platelets 154,000, 
Differential count; almost exclusively fairly large mononu- 
clear cells w'ilh a slightly indented nucleus w'ith several va- 
cuoles and angranulated protoplasm. Post mortem: Moderate 
enlargement of almost all lymph glands and spleen. Micro- 
scopic diagnosis; Leukemia myclogcnes. 

Non-lcnkemic mijcloicl splenomegaly with leukemoid (lym- 
phalic?) reaclion. Two patients, both w’ilh preponderantly lym- 
phocytoid, peroxydase-negative cells in the peripheral blood. 
'These cells exhibited marked phagocytosis; 

Case report No. 2. Woman, 58 years (C. C.). Ill for six years 
with a greatly cntlargcd spleen but no enlarged peripheral 
lymph glands. At the onset there were 8000 w'hitc blood cor- 
puscles per c.mm., at death 38,000, almost all large mono- 
nuclear cells with a Icptochroraatic nucleus generally indented 
and with several vacuoles. The protoplasm narrow', slightly 
basophil without granules. (Fig, 2). Hemoglobin 35 %. Red 
blood corpuscles 1.3 million. Platelets 15,000. Wassermann 
negative. Numerous ccchymoscs on the skin. Received X-ray 
treatment in periods. Under increasing marasmus the patient 
died after six years’ illness. 
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Autopsy: Spleen considerably enlarged (weight 19-0 g.). Lymph 
glands in the mesentery slightly swollen and hypcremic. 

Microscopic examination (Dr. Harald Gornisen) : 

Bone marrow (from femur): the marrow contains almost the 
maximum of cells; isolated or in small groups fat cells arc seen 
only here and there. Tlierc is a very marked but not diffuse in- 
filtration of the marrow by mononuclear cells of a type like small 
and medium-sized lymphocytes, lying in large islands or broad 
striae, with a number of marrow cells between. Here and there 
are broad streaks of maximally hyperplastic marrow without in- 
filtration by mononuclear cells hut with a distinct preponderance 
of j'oung granulocytes. Rather numerous mcgacariocytcs. 

Spleen: The follicular structure is jircscrved almost everywhere, 
but the follicles arc not sharply delimited from the pulpa tissue, 
which is not parliicularly rich in cells. It is fairly well filled with 
blood, here and there showing fibrotic changes with some re- 
ticulum proliferation. Mononuclear cells of a type like small and 
medium lymphocytes dominate in the red pulpa, and there arc 
some myclo- and metamyelocytes as well as a few leucocytes, both 
neutrophil and eosinophil, few’ cryihroblasis and Jiiodcrate 
amounts of mcgacariocytcs. 

Lymph gland: The tissue .structure somewhat disturbed by 
diffuse, fairly fresh hemorrhages, but it can be seen that the 
follicular structure is preserved. Among the lymphocytes are mod- 
erate numbers of immature granulocytes, csiiecially myelocytes, 
few crythroblasts and isolated megacariocyle.s. 

Liver tissue: Everywhere in the capillaries a number of 2 n()nonu- 
clear cells of the type described above, some few immature and 
isolated mature granulocytes, as well as a few cryihroblasis. In 
the porlal vein spaces are small infiltrates of the same cells. No 
megacariocytes. Liver tissue normal. 


Kidney tissue: In the vessels arc considerable. (luanlillos of mo- 
nonuclear cells of the .above-described type. No inicj-slilial itifil- 
trates anywhere, especially no sign of medullary haemopoiesis. 
.*ipart from a few scatlem? hyaline glomeruli the renal tissue 
shows nothing abnormal. 

(Jonchision; There can scarcely be a (picslion of any form of 
leukemia. The histological changes, esiiccially in the spleen, 
.argue mostly for non-leukemic myeloid Sfilenoinegalv, which un- 
doubtedly caused splcnogenic inhibition of Ihe hone farrow and a 
Icukcnioid (lyn)plinlic?) rcnction, 

Plmoocijlosis: All the mononuclear cells showed very active 
af The ^»ch coll in a wide border. 

perLvdaJ j L cell., of 11,1., .voi-c 


IG- 
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Case report No. 3. Woman, 70 years (A. R.), For five years 
had repeated characteristic attacks of gall stone. For a month 
had been tired and had lost weight. Temperature normal. 
Spleen much enlarged, extending to the crista ilei; no enlarge- 
ment of the peripheral lymphglands. Leucocytes: 12.500. Dif- 
ferential count: Segment-nuclear leucocytes 9 %, unsegmented 
3 %, monocytes 1 %, mononuclear cells of lymphocyte type 
87 %. The latter cells were fairly uniformly large, the nucleus 
leptochromatic with fine, diffuse structure, only rarely with 
vacuoles, often indented (Fig. 5). The protoplasm slightly 
basophil without granules. Hemoglobin 26 %, erythrocytes 1,2 
million. Platelets 70,000. Sedimentation rate 130 mm. Formol- 
gel reaction negative. Wassermann negative. 

Autopsy: Signs of cholecystitis, cholelithiasis and perichole- 
cystitis with abscess formation. 

Spleen considerably enlarged, cut surface of natural colour with 
increased connective-tissue markings. 

Lymph glands: Only those in the porta hepatis enlarged. 

Microscopic examination (Dr. Harald Gormsen) : 

Bone marrow^ (from sternum and femur) ; the marrow contains 
almost the maximum cells; an isolated fat cell seen only here and 
there. Very considerable infiltration of the marrow with mononu- 
clear cells similar in type to small and medium lymphocytes. These 
cells lie in broad, massive striae consisting exclusively of the mo- 
nonuclear cells. Side by side witli these striae are 1) marrow 
■areas showing more or less pronounced diffuse infiltration with 
mononuclear cells among normal marrow cells, 2) areas with 
maximally hyperplastic marrow with increased granulopoiesis 
(myelocytes dominating) as well as fairly active erythropoiesis. 
Hather abundant numbers of megacariocytes. 

Splenic tissue: Diffuse pulpa fibrosis many places, and fibrotic 
striae poor in cells as well as small hyalinised islands frequently 
seen in the red pulpa. The trabeculae somewhat thickened, and 
there is marked fibrosis around several central arteries. The folli- 
cular structure is preserved in most places. The red pulpa very 
rich in cells, containing especially small and medium lymphocytes, 
but also rather considerable numbers of immature granulocytes, 
especially myelocytes, few erythroblasts and moderate numbers of 
megacariocytes. 

Lymph gland: Slight fibrotic changes,' the normal structure pre- 
served. Slight hemopoiesis, especially myelopoiesis. No megaca- 
riocytes. Many leucocytes and histiocytes in the sinusoids. 

Liver tissue; In the capillaries sporadic mononuclear cells, 
mostly resembling lymphocytes, and scattered, immature granulo- 
-cytes and erythroblasts. In the portal vein spaces very slight infil- 
tration with the same types of cells. No megacariocytes. 
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Kidney tissue: Many mononuclear lympliocytc-likc cells in the 
vessels. Some small interstitial infiltrates of Ij^phocylcs around 
hyaline glomeruli, but otherwise no interstitial infiltration. No sign 


of hemopoiesis. . 

Conclusion: The question of leukemia can scarcely arise. Most 

probably it seems to be a non-leukemic myeloid splenomegaly 
with leukemoid (lymphatic?) reaction. The sclerotic changes in 
the spleen arc of tlie type of the Banti spleen. 


Phagocijtosis: CG % of the mononuclear cells showed pronounced 
phagocytosis (Fig. 6), whereas 96% were peroxydase negative. 
By direct microscopy of the living cells on agar plates (ad modmu 
Oerskov) most of liie mononuclear cells showed lively motility 
during phagocytosis, it being possible to sec how they extended 
pseudopodiae to all sides (sec drawing fig. 7). 


These investigations show Uiat mononuclear cells only excep- 
tionally display phagocytic activity. Conscciucnlly, this acliNily 
cannot be employed for distinguishing mycloblasls from lym- 
phoblasts. Peroxydasc-positive cells are not necessarily phago- 
cytic, as was shown by the experiment with blood from a jmlient 
with acute myeloblastic leukemia. Marked phagocytosis was 
observed exceptionally in immalure mononuclear jieroxydasc- 
negativc cells. Both patients from whom these cells came had 
splenomegaly, but there was no enteargement of the pcri])hcral 
lymph glands. The microscopic diagnosis was; non-leukemic 
myeloid splenomegaly with leukemoid reaction. (With. Bukh, 
Hickling). 

It is possible that in phagocytosis we have a biological 
reaction suitable for use in differentiating the cells in this 
disease and thereby showing that gcnelically they differ from 
the cells in lymphatic or myeloid leukemia. 


Suminarii. 

Tlie author describes a technique whereby the phagocytic 
power of various forms of leucocytes against Bacillus abortus 
ang in the presence of immune scrum can be le.stcd. Entero- 
cocci can also be employed without immune scrum. Mvdoid 
cells younger than metamyelocytes are rarclv phagocvtic Lvm- 
pliocy cs or li.eir prc-slogcs are «ol pl.ngocylic. llonoi.udear 
cells fiom iwo pal.cnls win, iion-Iciilicmic myeloid splmomc- 



2<16 


galy displayed active phagocytosis, even when peroxydase nega- 
tive. Ihc possibility of using phagocytosis as a biological test 
in this disease is ventilated. 
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From the Research Laboraiory of Ferrosaa Ltd.. Copenhagen 

Denmark. 


THE EFFECT OF SODIUM IODIDE COMPARED WITH 
THAT OF DIIODO-TYROSINE ON THE THYROID GLAND 

By 

K. Kjerulf -Jensen. 

The preoperalive Irealinenl of Graves’ disease is still based 
mainly on administration of iodine in some form or other. 
Methylthiouracil (2-tliio-4-methyl-uracil) or related compounds 
are, indeed, likewise used preoperalivcly, but not to the same 
extent as iodine. The treatment originally instituted by Plum- 
mer consisted in administration of iodine plus potassium iodide 
in the form of Lugol’s solution. Later on Abelin introduced 
diiodotyrosine, because he obsen'ed it to have a repressing ef- 
fect on hyperthyroidism caused by feeding with thyroid sub- 
stance. No such effect has been demonstrated ])y other writers, 
however. Some of these writers found that diiodotyrosiiie had 
a prompter and more certain effect than sodium iodide when 
used preoperatively. The final effect on the hyj)crthyrcoidism 
is, however, the same, as pointed out by J. Hcrlz. In animal 
experiments potassium iodide seems to have a prompter effect 
than diiodotyrosine. Such experiments were carried out on 
guinea-pigs by M. Krogli & Okkels in 1937. The animals were 
made hyperlhyroid by injection of anterior pituitary extracts 
containing thyrotropic hoimone. Administered in adequate 
doses potassium iodide could more promptly than diiodotyro- 
sine reduce the elicited rise in basal nietal)olism and bring 
about accumulation of colloid with flattening of the glandular 
epithelium of the thyroid. 

Inhibition of the thyroxine production with a compensatory, 
additional production of thyrotropic hormone can be brought 
about by administration of methylthiouracil. This process will 
msult m a histologically hyperactive thyroid poor in colloid, 
the iodine may, however, even under lliase abnormal con- 
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ditions pieserve ils specifica) power of eliciting accumulation 
of colloid substance, Kjerulf-Jensen, 1946. There is, by the way, 
still some doubt as to wlicther iodine has a direct effect on the 
thyroid or wlicther the pituitary body is the primarily influ- 
enced organ. Aslivood (1946) has shown that iodine deficiency 
has a highly intensifying influence on the goitrogenic effect of 
small doses of Ihiouracil. Tiiis accords well with the hypo- 
thesis advanced by Campbell, Lanclgrcbe, and Morgans that 
Ihiouracil inhibits the synthesis of thyroxine by fixing the 
free iodine and thus preventing the iodinalion of tyrosine during 
the synthesis. 

The author has made some experiments on rats, the results 
of which are recorded in the present article. A comparison has 
been drawn between the amounts of colloid substance accumul- 
ated after administration of adequate doses of sodium iodide 
and diiodotyrosinc respectively in connection with methyl- 
Ihiouracil. Administration of methylthiouracil will cause a de- 
crease in the amount of colloid substance and the iodine con- 
tent of the thyroid, as well as a cellular hyperplasia tending 
to counteract the decrease of the basal metabolic rale. 


Principle of Procedure. 

The experiments were carried out on young, normal rats of 
both sexes, weighing from 90 to 160 gm. Previous to and during 
each experiment the animals were kepi on a standard diet 
sufficient in every respect. Such doses were applied of sodium 
iodide, diiodotyrosinc, and methylthiouracil respectively that 
the effect of each dose was submaximal. During the experiment 
itself methylthiouracil (2-lhio-4-melhyl-uracil), 2 mg. per 
10 gm. diet, was added together with cither sodium iodide or 
diiodotyrosinc in such quantities that the iodine content was 
the same in 2 parallel experimental scries; e. g. 0.2 mg. sodium 
iodide or 0.29 mg. diiodotyrosinc per 10 gm. diet, or in another 
series 0.4 mg. sodium iodide or 0.59 mg. diiodotyrosinc per 10 gm. 
diet. (A rat will cal about 10 gm. per 100 gm. body weight of 
the diet applied). Each experimental period extended over 10 
days. At the end of this period the rats were killed, the thyroids 
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Fig. 1. Proportion of percentage contents of colloid substance to 
that of parenchyma (glandular epithelium jjlus vascular connective 
tissue) in the thyroids of rats given daily doses of sodium iodide, 
sodium iodide phis methylthiouracil (2-lhio-l-melhyl-uracil), diio- 
dotyrosinc plus methylthiouracil, or methylthiouracil alone. 

Ordinate: parenchyma in per cent. 

Abscissa: weight of thyroid in per cent of the normal calcul* 
ated on the basis of the body weight. 

• 10 control rats. 

X 10 rats given daily doses of 0.2 mg. sodium iodide per 10 gm. 
diet for 10 days. 

O 10 rats given daily doses of 2 mg. nicthyltliiouracil per 10 gm. 
diet for 10 days. 

{X)15 rats given daily doses of 0.2 mg. sodium iodide plus 2 mg. 
methylthiouracil per 10 gm. diet for 10 days. 

(•) 15 rats given daily doses of 0.29 mg. diiodotyrosine ])lus 2 mg. 
methylthiouracil per 10 gm. diet for 10 day.s. 

((X))15 rats given daily doses of 0.4 mg. sodium iodide plus 2 mg. 
methylthiouracil per 10 gm. diet for 10 days. 

((•))15 rats given daily doses of 0.59 mg. diiodotyrosine plus 2 mg. 
methylthiouracil per 10 gm. diet for 10 days. 

The points represent the average values. The spreading appears 
from the points in Figs. 1 a and 3. 
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Fig. 1 a. Detailed' results of the experiments with administration 
of sodium iodide or mcthylthiouracil alone, the average values of 
which are indicated in Fig. 1. 

dissected free, hardened in formol solution, weighed, and pre- 
pared as for an ordinary histologic examination. The weight 
of the removed thyroid was given in per cent of the normal 
on the basis of the body weight, as indicated by K. A. Jensen 
and Kjemlf- Jensen, 1944. The weight of the normal thyroid 
was in practice expressed as (10 + (body weight in gm. — 60) 
0.1 mgra.). Tlie proportion of the amount of colloid substance 
to that of parenchyma (gland cells plus vascular connective 
tissue) was determined by photomicrography^) of equally thick 
histologic preparations of the gland. The area seen in the 
photomicrograph to be colloid could then be cut off, after which 
the percentage amount of glandular epithelium was deter- 
mined by weighing. Since vessels and connective tissue remain 
fairly unchanged during the development of goitre, this method 
is fit for a rather accurate estimation of the proportion of cell 
mass to colloid substance. 


Results. 

The percentage amount of colloid substance was practically 
the same in normal rats and in rats which had been living under 
the same conditions, except that they had received an addition of 


The photomicrographs were taken by E. Lange, Copenhagen. 
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Fig. 2, Amount of parcnchynin, or colloitl substnuce in the 
thyroids of rats after 10 days of adininislralion of sodium iodide, 
mcthyltliioiiracil, or sodium iodide i)lus melliylllnouracil, in 
amounts as indicated in Fig. 1 per 10 gm. diet. 

Ordinate: mg. parenchyma or colloid substance in the thyroid. 

Abscissa: body weiglit of rats. 

The oblique lines result from calculations of the contents of 
colloid or parenchyma on the basis of the average results from 
the experiments rendered in Fig. 1. 

0.2 mg. sodium iodide per 10 gm. diet for 10 days (Fig. 1). The 
amount of parenchyma seemed reduced, if anything. Addition 
of a suitable, submaximal dose of mclhyllhiouracil, on the oilier 
hand, consisting in 2 mg. 2-lhio-l-mclhyl-uracil per 10 gm. diet 
brought about a considerable reduction in the percentage con- 
tents of paiencbynia of the lliyroid under llie cellular hyper- 
plasia. Larger amounts of mclhyllhiouracil would add com- 
paratively little to the effect. 
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Fig. 3. Detailed results of the experiments indicated in Fig. 1. Pro- 
portion of percentage contents of colloid substance to that of 
parenchyma in the thyroids of 4 groups of rats, each comprising 
15 animals, after 10 days of administration of 
X 0.2 mg. sodium iodide plus 2 rag. methylthiouracil 
. 0.29 mg. diiodotyrosine plus 2 mg. methylthiouracil. 



X 0.4 mg. sodium iodide plus 2 mg. methylthiouracil. 

. 0.59 mg. diiodotyrosine plus 2 mg. methylthiouracil. 

As appears from Fig. 2, the absolute amount of colloid sub- 
stance in the entire gland remains rather unchanged during 
administration of methylthiouracil. This means that the growth 
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of the gland is due exclusively lo the hypertrophy of the paren- 
chyma, in this case 235 ro, i.c. the hypertrophy is purely cell- 
ular. 

If sodium iodide or diiodotyrosinc is added together with 
methyllhiouracil in doses that are equivalent with regard to 
iodine the cellular hyperplasia will be repressed, since the per- 
centage parenchyma content will he considerahly reduced 
(Fig. 1), while the absolute parenchyma content will remain 
nearly unchanged (Fig. 2). TJiis means that under simultaneous 
administration of mcthylthiouracil and iodine the hyperjilasia 
of the thyroid is due chiefly lo a percentage and an alisolulc 
increase in the amount of colloid substance. 

Under these circumstances diiodolj'rosine proved to have the 
same power as sodium iodide of increasing tlic amount of 
colloid substance in the thyroid, when the two suhslanccs were 
applied in doses that were equivalent with regard lo iodine 
(Figs. 4 and 5). Thus diiodotyrosinc has not in these experi- 
ments been observed lo have any effect on the thyroid which 
could not be obtained with sodium iodide alone. 

These experiments seem, in other words, lo show that iodine, 
whether in the fonn of sodium iodide or diiodotyrosinc, re- 
presses the cellular hypciq)l.asia elicited by methyllhiouracil, 
when administered in suitable doses. The increased supplv of 
iodine gives rise lo an added accumulation of colloid, desjiile 
the simultaneous methyllhiouracil effect. 


Siimmanj. 


A comparison has been drawn between the absolute and the 
relative contents of colloid substance and parenchyma respec- 
tively in the thyroids of rats after peroral administration of 
2-lhio-4-melh3d-uracil, sodium iodide, sodium iodide plus 

methyllhiouracil, and diiodotyrosinc plus mclhvUhiouracil re- 

spedively. 


Admimslralion of methyllhiouracil alone caused, as might 

lonrnTn^'^’.r considerable increase in the parenchyma con- 
lent of the Ihjnoid, whereas llic nl>solulo amount of colloid 
substance remained unchanged. 

AdminisUalion ot sodium iodide nlone resullcd in an ul,so. 
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lule increase in the amount of colloid substance. Diiodotyrosine 
and sodium iodide (when equivalent with regard to iodine) 
both have the same repressing effect on the cellular hyper- 
plasia caused hy the simultaneously added methylthiouracil; 
but they bring about an absolute increase in the amount of 
colloid substance despite the concurrently administered methyl- 
thiouracil. 

These investigations were supported from The King Christian 
den Tiendes Funds. 
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From the X-Bay DepL. BUpebjcry 

(Physician-in-Chief Chr. I. Baasirnp). 


X-RAY examination OF PANCREAS AFTER INSUFFLA- 
TION OF AIR INTO STOMACH 
By 

Svend Ludvigsen, Assistant Physician. 

X-ray examinations of the head of the pancreas after devel- 
opment of air in the stomach were first carried out and pub- 
lished by Lysholm & Engell in Acta Radiologica 15: G35, 1934. 

The method used by these writers consists in aebuinistration 
of effen'csccnt powder, whereby carbon dioxide is developed 
in the stomach. With the patient lying prone a lateral radio- 
graph is talven with horizontally passing rays. The pancreas 
is then seen as a soft-tissue shadow projecting into the air 
shadow of the stomach. Lysholm & Engell have examined a 
number of patients in this manner and obtained voiw fine 
results. The method docs not seem, however, to have been 
applied in practice by subscciucnl investigators; at least no such 
examinations have been published since. 

In my experience it is difficidt to keep the necessary amount 
of cai-bon dioxide in the stomach from the patient has taken 
in the effervescent powder till he is placed in the prone posi- 
tion. The patient will often discharge the air by mouth. 

I have modified the method by inserting a duodenal lube 
through the nose. The position of this tube should be controlled 
by visualisation, so as to make sure that the end of the tube 
has reached the stomacli. The patient is then placed in the 
prone position on a low wooden box, after which air can he 
insufflated through the lube. Tlic insufflation may he carried 
out in different ways. At first I used oxygen blown in from an 
oxygen-holder by means of a rubber hag, hut later on I changed 
to ordinary atmospheric air insufflated through a Janet’s 
syringe. The amount of air applied cannot be indicated, hut 
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Fig. 2. 


into the retroperitoneal tissue. (However, the above method 
should make it possible to diagnose any enlargement of the 
pancreatic head). 

By using this method in the X-ray Department, Bispebjerg 
Hospital, we succeeded in radiological demonstration of pan- 
creas enlargement due to insuloma in one case, pancreatitis in 
another (Fig. 1), and cancer in a third (Fig. 2). 

Case 1. A. Q. Man, aged 50. Dept. D. 

Transferred in April 1943 from the psychiatric department. Had 
for 10 years had convulsive attacks of ah. 10 minutes’ duration 
with spasms of arms and legs. No biting of the tongue, and no 
discharge of faeces. In addition he had had minor fits of absence 
of a few minutes’ duration. The condition had become aggravated 
within the past 6 months; the attacks had increased in frequency, 
while at the same time he had been feeling tired and lost weight. 
Came to the hospital in an ambulance car, having fallen ill in 

Einar Meulengrachl 17 
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the street. On admission he was comatose with snoring respira- 
tion. His extremities were cool and cyanotic. Positive Babinski’s 
reflex in the right leg, doubtful in the left. Blood pressure 120/180. 
Pulse rate 92. Temperature 36.9° C. Blood sugar 10 mg. per cent. 

Recovered consciousness immediately after intravenous injec- 
tion of glucose. 

Insuloma being suspected a special examination was made of 
the pancreas, which was seen to be enlarged, projecting ball- 
shaped into the air-filled cavity of the stomach. On operation the 
tail of the pancreas was found to be transformed into an irregular, 
hard tumour, which was removed. 

Histological examination showed the tumour to be an adenoma 
of the islands of Langerhans. 

Tlie case is not illustrated, because the X-ray films were lost 
after having been lent out. 

Case 2. A. M. A. Man, aged 59. Dept. B. 

Admitted in December 1946 with a sense of pressure in the 
epigastrium and under the right curvature of 14 day’s duration. 
Tiredness and headache. Normal temperature. Shortly before ad- 
mission there occurred jaundice. Icteric index 160, bile pigments 
benzidine -h-h, diastase 150. Abdomen obese. A somewhat 
enlarged liver seemed palpable. X-ray of abdomen: nothing ab- 
normal. Colon (after instillation of contrast medium) ; nothing 
abnormal. X-ray of the pancreas in January 1947 revealed, at the 
site of the pancreas, a large tumour projecting into the air-filled 
cavity of the stomach. The jaundice subsided during stay in 
hospital, and the patient was discharged on Febr. 13, 1947 feeling 
perfectly fit. A follow-up examination of the pancreas on April 
28, 1947 showed that the enlarged pancreas shadow had dimin- 
ished. X-ray diagnosis: pancreatitis. 

Case 3. L. S. F, Man, aged 65. Dept. B. 

Cholecystostomy in 1910 because of cholelithiasis. Since 1922 
intermittent colitis cases. Repeatedly admitted to Dept. B for 
colitis. Readmitted in November 1946 with pain in the left side 
of the abdomen of 9 month’s duration. No palpable tumour on 
admission. 

X-ray of colon, kidneys and urinary ducts, pelvis, and column: 
nothing abnormal except for prostatic hypertrophy. X-ray of 
stomach and duodenum revealed duodenal ulcer. Benzidine +. In 
February 1947 a resistance was felt under the left curvature. X-ray 
examination after insufflation of air into the stomach revealed 
a large, smooth, soft-tissue shadow at the site of the pancreas. 
Diastase 150. On operation there was found a tumour adherent to 
the left kidney and the spleen with ingrowth through the mesent- 
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ery to the colon. The patient died 4 days after the operation. 
Necropsy finding: cancer of pancreatic tail with penetration into 
kidney and mesentery. Metastases to liver and spleen. 
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sola, back in the eai'Iy twenties, namely, that the operative moi- 
tality in cases of exophthalmic goiter coming from the portion 
of the United Stales west of a line drawn north and south 
through the stale of Indiana (roughly 650 miles west of New 
York City and 2000 miles east of San Francisco), was signifi- 
canll}’^ much greater than in otherwise similar cases coming 
from east of the above mentioned line. Plummer had this to 
say about these findings: “Irrespective of other possible diffe- 
rences, I am convinced that the number of cases that will at- 
tain a status in which death is imminent, and hence in which 
it is easily precipitated, is not the same throughout the world. 
Evidence suggests that the incidence, as well as the number of 
patients who reach a crisis status, is different in adjacent coun- 
ties throughout the northwestern states.” 

Plummer did not attempt to cany his interpretation further, 
nor can I, but the point I would like to malce is that he has 
presented evidence that a geographical factor (nature unlmown) 
plays a role in the determination of a thyrotoxic patient’s ability 
to withstand the shock of thyroidectomy. 

During the last war I attempted to learn something of the 
geographic factors of thyroid disease by corresponding with all 
the medical alumni of the Massachusetts General Hospital in 
the armed forces. These men, as medical officers, were scattered 
over nearly the v'^hole globe. I asked them what they had ob- 
sei^^ed both among militarj^ personnel and in civilian popula- 
tions of countries in which they were assigned to duty. Almost 
invariably the reply was that they saw no Graves’ disease or 
thyrotoxicosis in personnel of the armed forces whatever, either 
in men or women, in active theatres of operation or in base 
areas. Of civil populations they hadn’t enough experience to be 
able to give any significant information. Seemingly if psychic 
trauma can precipitate thyrotoxicosis, it is either a different, 
type of psychic trauma than that encountered in warfare, or 
the type of individual who succeeds in passing military induc- 
tion boards is not one susceptible to the development of this 
abnormality. 


One correspondent told me of a dozen or so cases of typical 
Basedow which had occurred in a large camp for German priso- 
ners of war in North Africa. ^ 
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Among tlje civil population at home during this period we 
saw plenty of patients with Basedow, and almost invariably 
they gave a hislorj' that the symptoms had followed shortly 
after a husband or son had gone overseas, or the news had ar- 
ri\cd that he had been killed, wounded, or was missing in 
action. 

Thus it appeared that tlic disease, even in wartime, is one 
of civilians, not of the mililaiy. I do not know the significance 
of this fact either, but nonetheless I found it an impressive one. 

When the war was over in the summer of 1945, I learned 
first through a letter from Dr. Kurt Iversen, who wrote to me 
on the suggestion of Professor Meulengrachl and of Professor 
Eggerl Mollcr, of the remarkable epidemic of thyrotoxicosis 
which occurred during the occupation of Denmark by the Ger- 
mans, Dr. Iversen furthermore informed me that Nonvay had 
experienced a similar increase in the incidence of the disease, 
but of less magnitude. Subsequently I received also verbal ac- 
counts from Drs, H. M. Jemild and Arne Barfred, who visited 
my clinic in Boston, and finally from Professor Meulengrachl 
himself, who kindly addressed the Staff of the Massachusetts 
General Hospital on the subject on October 16, 1947, The prompt 
subsidence of the epidemic after the liberation of Denmark, of 
which he informed us and showed his data, was no less remark- 
able than its inception. 

After I had heard of the Danish epidemic I began question- 
ing all of our medical guests from other countries about their 
e.xperiences in their own lands. From Professor Paul Govaertz 
of Brussels, who visited my clinic in January of 1947, and from 
the paper of Baslcnic, and from other Belgians, I learned that 
during the occupation of Belgium nothing at all comparable to 
the events in Denmark was obserx’cd. Indeed Basedow's disease 
appears to have been both milder and less frequent in Belgium 
during the occupation than in previous limes of peace. There 
xvas, however, an increase in the incidence of simple goilci. 
Bastenie suggests that the mildness of hj'^perlhyioidism may 
have been the result of the ingestion of antithyroid subslaiices 
in the diet, which of necessity was high in cabbage and such 
vegetables. The suggestion has also been made that half star- 
ved persons simply’ cannot develop full blow’n thyrotoxicosis. 
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From Professor Charval of Prague I learned that in Czecho- 
slovakia the thyrotoxicosis of Basedow had been mild during 
the war and many of the cases could he classified as fonncs 

frustcs. 

I did not succeed in getting any information suggesting strik- 
ing changes in Holland, France, or Italy in either incidence or 
severity of the disease during the war, hut I was informed hy 
Professor Antonio G. Sison of Manila that he was certain there 
had been an increase in the Philippines during their occupation. 

What now do these things signify? The most direct approach 
to this question is, perhaps, to ask wherein did conditions dif- 
fer in Denmark and Belgium. Both countries were occupied 
by the enemy. In both, doubtless, there were plenty of psychic 
traumata, but in Belgium there was in addition food shortage, 
which was not a factor of significance, I am told, in Denmark. 
Whether this difference in nutritional stales in the two coun- 
tries explains the difference in incidence and severity of Base- 
dow, or whether other more subtle factors were operative, can 
only be guessed at. 

The theoiy that the nutritional stale is important is militated 
against by the fact that ycai*s ago Plummer obsciwed in the 
piping limes of peace, in well fed iMinnesota, an epidemic of 
loxis goiter bearing some similarity to that in occupied Den- 
mark. 


During the years following 1923, and reaching a peak in 192G 
and 1927, the incidence of cases of exophthalmic goiter in the 
region adjacent to Rochester, Minnesota rose to three or four 
times that of any preceding period. The epidemic had completely 
subsided by 1931. Nothing similar to this occurred in the eastern 


I am aware, in any 


parts of the United Stales, nor so far as 
parts but those mentioned by Plummer. 

No definite conclusions can he drawn from the scattered and 
fra^enlary facts to which I have referred. However, they do 
indicate that geographical factors may play some role iri the 
etiology or pathogenesis, of Basedow’s disease, and certainly 
hey offer an invitation to further exploration. It is important, 

evenly of Basedows disease, and from as many countries as 
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possible, be galhcrcd for periods both of peace and war, and 
of scarcity and plenty. This information should be gathered if 
possible in a cooperative manner, so that data from one region 
could be easily compared with that from another. It would be, 
so to speak, an enterprise in geo-endocrinology. 



From Si. Elisahelh’s Hospilal. ) 

Medical Department. (Physician-in-Chief: Otto MoUhe. il^ 


PROCTOSCOPY, SOME TECHNICAL AND CLINICAL NOTES 

By 

Olio MoUke, M.D. 

The following remarks will probably seem veiy trite to those 
who ai-e intimately acquainted with proctoscopical examina- 
tions. It is my conviction, however, based partly upon conversa- 
tions with colleagues, pai'llj' upon information from patients, 
that technical details capable of facilitating the procedure, are 
very often omitted, and that certain minor findings of diagno- 
stic importance are overlooked b}' a great number of examiners 
of the lower howcl. Hence these brief remai'ks. 

Technical. 

The general principles of proctoscopy are well luiown and 
will not he repeated here. Moreover, a rather ample literature 
will supply the novice with sufficient advice regarding them. 
(Strauss, Bensaude, Manson-Bahr, Bockus.) Let it suffice here 
to malie the following technical comments. 

Preparation of the patient. It is generally assumed that no 
proctoscopical examination can be made without the prepara- 
tory^ cleansing of the patient’s bowel. Usually he will be given 
an enema on the previous evening — now and then after a 
cathartic — and not rarely this is followed by an opiate to keep 
the bowel at rest. So far I can judge, this procedure in many 
cases is superfluous in the least, and to some extent liable to 
confuse the result of the examination. Superfluous, because in 
the majority of cases the proctoscopical examination is easy 
to make on the unprepared rectum, and misleading in cases of 
colitis and dyschezia. The rectum and the distal part of the 
sigmoid are empty in normal individuals, the faecal mass not 
reaching farther than the descending colon, and thus the bowel 
will easily permit the tube to penetrate up to 25 cm. If, how- 
ever, the rectum and sigmoid arc packed with faecal matter. 
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or if there is such an amount of discharge of blood and pus 
that the inspection is seriously hampered, proctoscopy must be 
repeated after due preparation, having thus demonstrated the 
actual presence of such pathological conditions as mentioned. 
If the onl}' purpose of proctoscopy was the demonstration of 
dysenteiy, ulcerative colitis, polyposis, cancer or other grave 
disorders, the preliminary cleansing of the rectum would in a 
way be justified; but as the scope of the examination also com- 
prises far less serious conditions, but nevertheless very disagree- 
able to the patient, only demonstrable in the unprepared pa- 
tient it ought to be postponed till a first sight has proved it 
necessary. Moreover, in most cases the diseases mentioned above 
can be seen very casilj' with no special preparation, so this can 
be confined to those in which the view is obscured. 

The routine procedure in our department is therefore that 
patients so far are not “prepared” for proctoscopy. We only ask 
them to empty the bowels (if possible) and the bladder imme- 
diately before the examination; and only if this does not suffice, 
they gel an enema on the preceding evening combined with an 
injection of a spasmolytic just before the examination. 

Inlroduclion of the proctoscope. A digital exploration should 
always precede the introduction. Not only can fissures, he- 
morrhoids and small tumours just inside the anus thus easily 
he delected, but the examiner can reach a rectal carcinoma or 
a lymphogranulomalous stricture, and by the mere touch of his 
finger gel very far into the diagnosis. But moreover: by the 
rectal touch one facilitates the introduction of the proctoscope 
through the lubrication of the anus and the slight relaxation of 
the sphincter following the dilatation by the finger. 

The proctoscope should never be introduced without being 
wanned a little. If the tube is cold it may cause spasms, espe- 
cially in sensitive individuals, and rectal spasms are convenient 
neither to the patient nor to the proctologist. 

I hope it is generally accepted by jiow that the proctoscope 
should he introduced under the guidance of the eye, and not 
blindly. According to Slvdmbeck, this method has been in use 
at least in Sweden in some places, and has undoublably been 
responsible for some cases of perforation of the rectum. 

As a rule, the inlroduclion of the lube, even to its full length, 
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does nol irrilale llic palienl very much. Before Iho inlroduclion, 
the patienl should he warned Ural he prohahly will feel some 
discomfort but no pain, and it is of great importance that le 
keeps quiet and that above all he must make no sudden move- 
ments during the examination. As a matter of fact, the inlio- 
duclion of a lube 30 cm. long musl cause a certain discomfort, 
but this is the same kind of feeling — a sense of distension 
as the “call to dcfaecalion'’. Actual pain occurs in cases of 
spasms in the rectum or sigmoid, Avhen the lube is driven loo 
forcibly against or through these, and occasionally in women, 
when the proctoscope enters and passes the sigmoid flexure. 
This is rather common in the premenstrual period and probab- 
ly due to some ovarial disturbance (hyperaemia?) connected 
with it. However, one thing does trouble the palienl, and having 
tried it once they are often greatly afraid of a new examina- 
tion. This one thing is the insufflation of air, so often, so in- 
discriminately and so unnecessarily practised. If the patient 
is placed in the knee-elbow position — this being the most 
convenient for the purpose, the abdominal contents sliding up- 
wards and thus making the rectum free from kinlrs and pres- 
sure from the upper abdominal organs — insufflation of air 
should be limited to very’ few cases. Generally sj)eaking. it is 
possible — provided that the examiner lakes the trouble to fol- 
low the anatomical course of the bowel — to introduce the 
tube up to 20 cm. without insufflation. After this point it may 
be necessary to insufflate a little air to widen the rather narrow 


space in the sigmoid, hut it should be done with great care and 
only by the examiner himself and under the guidance of his 
eye. In old people with a loose and sluggish mucosa, insuffla- 
tion may he of advantage in the rectum itself. It musl he cm- 
phazised that you may blow any amount of air into the bowel 
without any result of value to the examination, if the tube is 
placed anatomically wrong, and if it is placed rightly, you 
will generally have no reason to enlarge the space. Iii some 
cases the examiner will be delayed by spasms in the rectum 
and sigmoid. Attempts to force these or to widen them by in- 
sufflation will, as a i-ule, only make them more obstinate. Some- 
hmes they will relax after a little patient wailing, but in more 
severe cases it may be helpful to give an injection of a spasmo- 
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lylic (for hisiance Trasentin), after which they will rapidly 
disappear. Especially in such cases it is very disagreeable to 
have the bowel blown full of air; the feeling of distension is 
very acute and the pain may be very distressing. 

These remarks refer to the knee-elbow position. If other posi- 
tions are used, such as the dorso-lateral (Sim’s position) or 
the lithotomy position, some insufflation will be unavoidable, 
the whole rectal tube being more compressed in these. Except- 
ing the cases where the patients for some reason or other can- 
not endure the knee-elbow position (e.g. weak and elderly per- 
sons) this ought to be the position of choice. The sense of 
indecency which some attach to it (why, by the way, is this 
position more indecent than the lithotomy position?) can gene- 
rally be relieved by the tactful conduct of the examiner, who 
never should allow proctoscopy to be a “show”, and always 
perform the examination with the help of a single assistant 
in cases of nervous and anxious patients. 

Removal of the tube. When removing the tube the examiner 
should re-examine the walls of the bowel very closely. Special 
attention should be given to the last centimetres of the rectum, 
this part very often being not examined at all, which is a pity, 
as it often is the site of minor catarrhal inflammations (anitis, 
cryptitis). 

As a general rule it should be emphazised that the procto- 
scope should be guided by a firm but gentle hand. Rough move- 
ments, and any use of force, must be avoided, remembering 
that “only fools dash in, where angels fear to tread”. It is 
essential that the patient is quiet and beforehand knows what 
is going to happen, and that the examiner keeps in constant 
touch with him regarding any feeling of pain and ahle to pre- 
dict if a possibly painful step is taken. 

Clinical. 

The clinical findings may be divided into 1) commonplace 
changes with no pathological significance, 2) pathological 
changes of a certain but not vital consequense, and 3), those of 
real importance to the patient’s health and life. 

1) A very trite, often overlooked, and now and then mis- 
interpreted condition found in the rectum is melanosis recti. 



269 


This ierm is used of a cerlnin pigmenlalion of Ihc mucosa, 
dark-brownish in colour, in advanced cases wilh a vivid ye - 
low reliculalion network between the dark patciics ( (oad s 
back”), described in this counliy by Eril: Madsen. Melanosis is 
probably caused by deposits of pigments derived from laxatives 
of the anthracene group; at least, it is most commonly found 
among addicts to these. It is often overlooked, which does no 
harm, as it seems to be of no pathological importance; some- 
times it is talcen for a certain sort of proctitis, wliich is worse. 
If only it is Icnown, it should not be mistaken. 

2) A verv common cause of rectal complaints is rectal con- 
stipation. The patient may or may not have regular daily move- 
ments, and if he has, he has a veiy marked feeling of not 
being sufficiently evacuated. This causes great discomfort, mak- 
ing him feel distended and “full”, and it is generally accom- 
panied by flatulent dyspepsia, itching at the anus, and hem- 
orrhoids. Left alone this condition may result in a “ball-valve 
accumulation” of the rectum. Digital exploration in such cases 
will already reveal a faecal compaction in the rcclinn, but by 
this means of course it can only 1)C traced 10 cm. above the 
anus. Upon introduction of the proctoscope ojic will find the 
whole rectal canal filled wilh more or less hard faeces com- 
pletely obturating the bowel. It is extremely difficult to find 
one’s way. through this faecal column, and a second examina- 
l.on must be performed after cleansing of the bowel. If the clcaii- 
sing is done beforehand as a matter of routine, one is liable to 
miss the diagnosis, which is of real imj)orlance to the ])alienl’s 
luture well-being after proper treatment. 

In cases of colitis — this very misleading (crni being used 
here of the colonic stales following constipatioi) and misuse of 
laxatives, characlcri 2 cd by stercoral diarrhoeas alternating with 

constipation, distension of the abdomen, flatulence etc. a veiy 

characteristic picture is often seen at proclosco])y in iinj)reparcd 
patients. The rectal wall in such cases is seen to be completely 
coated with liquid or semi-liquid faeces, covering the mucosa, 
wnch has to be wiped clean wilh cotton-wood to obtain a view 
Care should of course be taken to make sure that it reallv is 
only a cohiis, and that no malignant lesion hovers behind' 

Other minor disorders, which are often overlooked, are the 



270 


. catarrhs of the anus. If the lube is removed too quickly, one is 
almost sure to miss the last few centimetres of the rectum and 
the anal channel. Apart from fissures and hemorrhoids, which 
are unlikely to escape attention, the rectal outlet is often the 
seal of superficial calaiThal conditions (anal cryplilis, simple 
anilis). These catarrhs are belter inspected through the anoscope, 
but a properly performed proctoscopy should reveal them to the 
examiner. In such cases the anus will present itself with a dark 
red surface with the characteristic stellate striped pattern in 
cases of ciyplilis. Such disorders often causes pain, itching and 
other discomforts in the anal region. 

3) The graver disorders comprise cases of inflammation, dysen- 
tery, simple haemorrhagic proctitis, ulcerative colproctilis, poly- 
posis, and strictures of an inflammatory and malignant nature. 

Dysentery in the Scandinavian countries is mostly of bacillary 
origin and will not present any features of special interest. 
Amoebic dysentery in our regions is sporadic (sailors and other 
persons having been in the tropics); attention in these is directed 
towards the small abscesses in the wall of the ampulla. 

Haemorrhagic and ulcerative procto-sigmoiditis is characte- 
rized by an oedematous, deeply red, readily bleeding mucosa, 
partly covered with mucus and pus. The condition is diffuse in 
the parts involved. Circumscript bleeding should always awake 
the most lively suspicion of cancer. Actual ulcers arc only rarely 
met with. One may safely admit that the more untrained the 
examiner is, the more ulcers will he think he sees, small sub- 
mucous haemorrhages often being mislalcen for ulcers. It is only 
in very severe cases of ulcerative colitis that ulcers may be found, 
and as a rule these patients arc unable to undergo proctoscopy; 
or if they arc, the tube will readily be filled with such an amount 
of discharge that inspection is made impossible. Tlie ulcers 
may, however, be felt by digital exploration (“raw beef”) . 

Regarding the polyposes I would refer to the remarks concern- 
ing cancer. 

Inflammatory strictures are rarely met with. Now and then a 
case of ulcerative colitis heals with the formation of a stricture. 
These are funnel-shaped with dense walls, impossible to pass. 
Well known is the stricture found in lymphogranuloma vene- 
reum (Syndrome of Jersild). In fully developed cases these 
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slriclures can hardly be mislakcn: localized 6-8 cm. inside the 
anus, causing a diaphragnia-iike, very hard gristly xvall, mipos- 
sible to force either with finger or with the proctoscope, comple- 
tely different from the slriclures found in cancer. 

Tlie greatest and by far the most serious problem for the pi oc- 
tologisl is the possibility of a cancer in the areas covered by the 
proctoscope. In the rectum itself there should he no difficult}, 
in so far as the tumour ordinarily is felt very easily with the 
finger, and visualization only serves to ascertain the size and 
type of the tumour. If situated in or in the immediate neighbour- 
hood of the sigmoid flexure, the tumour ^vill present itself either 
as a polypous tumour projecting into the lumen of the bowel or 
as an ulcerous ci'ater in an otlierwise completely normal mucosa. 
In early cases the tumor may be so small that the lube is likely 
to pass over it, and it may he overlooked if the examiner is not 
on his guard. But in the more proximal parts of the bowel, it 
will very often be impossible to visualize the carcinoma. Alien- 
lion is here directed to two points. Firet: isolated polyps in Ibis 
region should always awake suspicion. Taken as a whole, polyps 
verjf often disintegrate into malignancy and should per se he 
considered a possibility of later carcinomas. But moreover, Bnic 


has shown that a carcinoma in the sigmoid often is accompanied 
by small polyps at a distance from the tumour (“sentinel po- 
therefore a polyp is seen in the sigmoid, the examiner 
should make the greatest effort to penetrate further in search of 


a carcinoma, which may be found a few cm. pro,ximal to the 
polyp. Secondly: another sign is what might be called “rectal 
spittle : in an apparently nonnal bowel the passage is suddenly 
barred by a rather violent spasm, and through this is passed aii 
amount of muddy-grey or bloody mucus, which may fill llic 
lube. This sign, which is almost pathognomonic for cancer liy 
no means indicates that the tumour is situated inunediatery 
above the “spittle”. It may he located 10-15 cm. above it. But 
newrthcless: having seen this sign, you may safely turn the 
patient oyer to the surgeon. 

Procloscopy should nol bo Ihc propcrlv ot highlv spccialbcd 
surgeons. ,1 oughl ,o ho n me, hod o! c.nminntlL svS y 

pe formed as a matter of routine. The minor diseases of the 
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rectum and sigmoid are often very distressing to the patients 
and not difficult to treat and cure if they are known and delec- 
ted in due time. And the prognosis of rectal and sigmoid can- 
cer is mostly dependant upon the early diagnosis of the lesion. 
Too much health is wasted and loo many lives are lost because 
of loo little attention to this ratlier simple examination. 
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From Kommn 
Department VII, 


nehospitalct, Copenhagen, Denmark. 
(Physician-imChief: T. Bjcring, M.D.) 


ON THE MECHANISM OF GLYCOSURIA. IH) 

Factors affecting the Appearance and Duration of Glycosuria. 

By 

A. Levin Nielsen, M. D. 

It was already in 1917 that Hamman A Hirschman (6) ^vcrc 
able to show how glycosuria begins at a higher blood sugar 
level than that at which it disappears. This obsciTalioii has 
been confinned many limes since and has become known partic- 
ularly through the work of I'aber £ I(, M. Honsen in 1923 (3). 
Hallehol (7) agreed, hut showed that the “threshold”, defined 
as the blood sugar value at which glycosuria occurs or recedes, 
is sometimes the same on ascending and descending blood 
sugar curs'cs, indeed that occasionally it may be higher on 
the descending curve. 

In addition to these observations, Faber S: K.M. Hansen (3), 
Hallehol (7), and Sakaguclh cl al. (14) demonstrated that it 
was nothing uncommon for glycosuria to occur up to half an 
hour after the blood sugar curve had passed its peak. 

Hitherto there has been but little comprehension of the exact 
mechanism of these finds, complicated as it is by the fact that 
it. is possible on rare occasions to show on a descending curve 
that glycosuria comes again shortly after it has subsided. - 

In the discussion on, the causes of these curious phenomena 
of glucose excretion tlie opinion was soon fonned that purely 
mechanical phenomena cannot be the deciding factor. For Urn 
threshold on ascending curves the reason seems to l)e mostly 
that the sometimes considcral)lc lime interval between the peak 
of the blood sugar- cuiwc and the onset of glycosuria is diffi- 
cult to rec oncile with our know-ledge that the passage from 

Foun?at?oV^”^^^* carried out with the aid of the Ciirislian X 
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Fig. 1. Blood sugar, glycosuria and diuresis during threshold 
dctcrniinnlion and lessening urine output. 

blood to bladder takes only a few minutes when tested with 
various substances such as iodide (Roux (13)), salicylate 
(Hallchol (7)), phenol red (Smith 1938 (IS)), methylene blue, 
inulin and diodrast (own investigations). 

Regarding the cessation of the glycosuria, Faber & Hansen 
(3) and Hailehol (7) point out that the delay is much loo great 
merely to represent the time taken by the passage from kid- 
neys to bladder, so that other factors must presumably play 
some role. These unknown facloi-s arc acknowledged somewhat 
hesitatingly by Shannon tC Troasl (17), who speak of hyste- 
resis", whereas Peters & van SUjhe (11) “find no evidence in 
the experiments of Shannon Fisher that the relation of re- 
absorption to filtration follows one principle while the blood 
sugar is rising and another when it is falling”. As we know. 
Shannon & Fisher (16) in dogs found a constant upper limit 
for glucose rcabsorplion, a phenomenon which Smith et al. (4) 
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Fig. 2. Thrcsliold delerinination during conslanl urino output. 

and the present author (10) have sliown applies to man as 
well. 

Own E.xperinwnls. 

For the purpose of investigating to what extent the purely 
mechanical flow of the urine through the kidneys and urinary 
tract can influence the coming and going of glycosuria, I have 
made various scries of experiments: a) determinations of the 
“threshold” on ascending and descending blood sugar curves 
under continuous intravenous infusion of glucose, partly at 
falling or low diureses, partly at imifonnly high diurescs; 
b) observation of the occuiTcncc and cessation of glycosuria 
18 - 







?: 

S 


i 


0 4 6 13 <6 ^0 34 3a J3 35 40 MW. 

Fig. 3, Relation of diuresis and appearance and duration of glycos- 
uria after 20 ml 50 % glucose, injected i.v. 


after the rapid injection of a single dose of glucose as previous- 
ly described by Robinson et al. (12); c) quantitative determin- 
ation of the glycosuria from minute to minute after single in- 
jection; d) certain orienlalive investigations of the output of ‘ 
simultaneously injected glucose, inulin and diodrast. 

Methods. All the experimental subjects were normal with 
healthy kidneys, lying with the catheter a demeure throughout 
the test. The urine was collected in periods of from 30 seconds 
to 2 minutes. The blood sugar was determined according to 
Hagedorn-Norman Jensen’s method, the urine output first 
■qualitatively by Almen’s test, later quantitatively as well by 
Krarup’s modification of Hagedorn-Norman Jensen’s blood 
sugar method (9). The inulin was determined by the diphenyl- 
amine method (1), the diodrast according to Bak, Brun & 
Haaschou’s modification of White & Rolf s method (2). 

Results. As an example of experiments with continuous glu- 


277 


fSr nOVEHDCP m7. ‘:nPC. IV 

TOTAL INJlcriOtl: 20 CiUCQSC 50.P.C.IA- 



Fig. Quantitative determinations of glycosuria during low 


cose infusion I give two graphs, one (fig. I) compiled from an 
experimenl with falling diuresis in conjunclioji with Ihe cess- 
ation of the glucose infusion, the next (fig- 2) from another 
subject with a high, steady diuresis. In l)Oth experiments the 
threshold on ascending cuiwes is higher than on falling cuivcs, 
but the cuia^es sho^Y that a displacement of the thresholds to a 
point three minutes earlier (the dolled line) will not make the 
thresholds the same in the fii*sl experiment, hut that it w’ill do 
so in the second. Similar tests on five different individuals, 
first with low' or falling, then with high, steady diurcses, every 
lime gave similar results: at low and especially at falling diu- 
reses there is a great difference in the thresholds on ascending 
and descending curv'es, and a shift of 2j^ to 3 minutes does 
not abolish the difference, whereas it does so at higher, steady 
diureses. The principal reason for this is that on descending 
curves the threshold moves upwards, hut on ascending curves 
it is low'cred only slightly or not at all. Whereas the boundary 
between negative and positive Almen reactions is verv* sharp 
at both low' and high diureses, the boundary' from ])osilive to 
negative is somew'hal blurred, especiall}' at the high diureses. 

In the next scries the purpose was to ascertain when gly- 
cosuria sets in after the injection of 20 ml. 50 % glucose intra- 
venously in the course of 15 to 30 seconds. A total of 23 tests 
W'ere made on 20 healthy subjects. The results are show'n by 
fig. 3. In the graph, glj'cosuria commencing belw'een and 3 
minutes is show'n as conmiencing 3 minutes after the injection, 
and so on. In 17 tests the duration of the glycosuria was also 
determined. At high diureses it lasts only a few minutes, hut 
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5. Quantitative determinations of glycosuria during high 
diuresis in the same individual as Fig. 4. 


with minute diureses of under about 2 ml. the glycosuria sets 
in later and lasts much longer, up to as much as 40 minutes 
after the moment of injection. 

The third scries comprises twelve cur\'es of the glucose out- 
put after intravenous glucose injeclion as in the foregoing ser- 
ies. The glycosuria was determined from minute to minute by 
Krarup’s urine-sugar method (9). As examples I give two graphs 
from tests on the same subject. In the first test the diureses 
were low, in the second high. It happens that the total glucose 
output in the two tests was practically the same, but the curves 
look very different (figs. 4 and 5). In some of the tests the gly- 
cosuria terminated after a steady fall, to reappear for a few 
minutes after a pause of one or two minutes. At the same time 
the Almen reaction became positive again. 

Finally, one of six curves from the simultaneous injection 
of glucose and diodrast (fig. 6). The other five curves with 
diodrast and inulin do not, at the high diureses employed, 
seem to present features that are much different, although one 
shows that the excretion of diodrast may commence before gly- 
cosuria. I have not yei gone into the question of the explan- 
ation of this latter result. 

Finally, in tabular form I have set up the results from some 
comparative tests of the value of the glycosuria in the same 
subject. The tests were made by collecting all the urine at a 
low diuresis in one portion fi'om the moment of injeclion until 
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45 minutes later, then, after water drinking and conmiencing 
higher diuresis, again 45 minutes after a new glucose injection. 

Tabic 1. 

Glycosuria after 10 g. glucose intravenously in 4 subjects at various 

diurescs. 



Diuresis 

Totnl Rlvcosurl!! 

Test 

ml. /min. 

(niR.) 

la 

2.18 

90.5 

I b 

2.87 

92.9 

II a 

0.8 

89.1 

II b 

9.7 

126.8 

Ill a 

0.54 

59.6 

Ill b 

4.6 

77.3 

IV a 

0.44 

59.9 

IV b 

4.8 

47.2 


Discussion. 

a. The “threshold”. The threshold refen'ed to in this article is 
now out of date. According to results now available, the blood 
sugar value is reduced to a factor which, together with the 
value of the ultrafiltrate, decides how much glucose is ultra- 
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filtered. The ultrafiltered quantity of glucose is reabsorbed to a 
certain upper limit, beyond which glycosuria sets in. There- 
fore, glycosuria occurs as the result of the interplay of opposing 
forces, and the blood-sugar value at which glycosuria appears, 
being a passive physiological- value, is only of secondary inter- 
est. Nevertheless, it was through determinations of this "thres- 
hold that the various peculiarities in the excretion of glucose 
were first observed. 

b. Delay time. In the first series of tests it was shown how 
a displacement of about three minutes at high, steady diureses 
is capable of removing the difference between the thresholds 
on ascending and descending blood sugar curves, but not at 
low or falling diureses. The reason for shifting the curves about 
three minutes is clear from the graph of the single injections, 
fig. 3: in all tests with diureses of over 4 ml. the glycosuria 
appears almost just as long after the commencement of the 
injection, whereas at low diureses it appears somewhat later. 
However, the diuresis plays a much more important role in the 
cessation of the glycosuria than in its onset. Although the 
tests in fig. 3 were made on different subjects, who therefore 
must have had very different glucose outputs, the glycosuria 
was quickly over when the diuresis was high, whereas it some- 
times continued for as long as 40 minutes after the injection 
when the diuresis was low. 

c. Determination of "threshold”. From the graphs for the 
quantitative output, followed minute by minute in the same 
subject in two tests with different diureses (figs. 4 and 5), it 
will be seen that though the excreted quantity of glucose is the 
same, at high diureses it lasts for 16 minutes, with the greater 
part within the first 8 minutes, whereas at low diureses the 
duration is 24 minutes with the greater part within 18 minutes. 
As the glucose output in the two tests, in which the conditions 
otherwise were uniform, were the same, it is reasonable to 
assume that the kidneys functioned equally in the two tests up 
to the moment when the urine had passed the place of re- 
absorption in the tubules, and that it is a purely irrigation 
phenomenon when the glycosuria continues so long at the low 
diuresis. In other words, the problem of the difference in the 
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threshold on ascending and descending Wood-sugar curves is 
reduced to one of suitaWe technique for the delenninations, 
which can only be done properly with high diureses. As the 
lime of the passage of Ihe glucose from blood lo bladder cannot 
be forced down under two or three minutes, even when the diu- 
resis is very high, it will always be ncccssaiy to compensate for 
this by employing as the genuine threshold values the blood- 
sugar values 2/<i> or 3 minutes before glycosuria sets in or dis- 
appears. 

The quantitative investigations have also shown that slight 
traces of glucose can be recovered long after the Almcn reac- 
tion has become negative. As these faint traces may be regarded 
as the result of the irrigation phenomenon — they will also 
be present after tests with glucose infusion through the cathe- 
ter in the bladder — it will be an advantage when determining 
the threshold to employ the less sensitive Ahnen reaction and 
reckon exclusively with definitely' positive reactions. 

d. How does (he excretion of glucose differ from tha[ of other 
substances? The purpose of testing the excretion of diodrasl 
(“Perurdil”) and inulin injected together with the glucose was 
merely to show how, after a single injection, the glycosuria 
quantitatively coiTCsponds very closely at first to the excretion 
of a non-threshold substance. The two excretion curves do not 
divide until the initial increase is passed, as the excretion of 
the threshold substance quickly ceases, whereas that of the 
non-threshold substance continues along a steadily falling ' 
curve. At low diurcscs the only difference of importance in 
this connection is that the glycosuria continues so much the 
longer owing to the low diuresis. It is this connection between 
djuresis value and glycosuria duration that has not been clear 
to earlier workers and has appeared so conspicuously in thres- 
hold determinations on falling blood-sugar curves. By virtue 
of the threshold value on ascending curves there has been a 
airly accurate idea of when the glycosuria properly “ought” 
to have subsided, and its long continuation at low diiirescs has 
been assumed to be something that must be specific for glu- 
cose. After what has been shown above this is not so. The 
a vantage of glucose is merely that, because it is a threshold 
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substajice, wc can fonn an idea of how long its passage through 
the kidneys lalvcs, in contrast to non-threshold substances 
which are excreted as long as they occur in the blood. 

Even in the eai-ly literature it is possible to find hints at 
the slow excretion when diuresis is low; as long ago as in 1917 
Sansiim &Woodijall (15) reported that in experiments on a dog 
with continuous infusion of glucose, in conjunction with fall- 
ing diuresis there was a heavy fall in the glucose output, this 
being compensated for by a corresponding extra- excretion in 
the subsequent clearance period. As regards urea, JoUffe, Shan- 
non <£ Smith (8) in 1932 showed how the dead space, as they 
call it, may utterly ruin clearance determinations. This does 
not seem to have been noticed much in recent literature. 

Summary. 

The aullior shows how, with intravenous glucose loads and 
high, steady diurescs, the blood-sugar values are the same 
about tlirce minutes before the onset of glycosuria and its cess- 
ation. He also shows that the value of the diuresis determines 
the appearance of the glycosuria and even more so its sub- 
sidence after single injections of glucose intravenously. The 
lengthy passage when the diuresis is low is scarcely specific 
for glucose, but must be assumed to apply to all substances. 
Clearance detenninations on falling diureses are therefore falla- 
cious. 
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SEX HORMONE ANALYSES IH) 

The Excretion of Sexual Hormones by Normal Males, Impolenl 
Males, Poly arlhri lies, and Prostatics. 

By 

K. Pedersen-Bjergaard, Ph.D. and M.Tonnesen. Phar.D. 

Undoubtedly the best way of ascertaining the production of 
lionnones by the human organism is by continuously following 
the concentration of these substances in the blood. With regard 
to the gonadotrophic, androgenic and oestrogenichormones, how- 
ever, their content in the blood is so low that it cannot be de- 
termined with certainty for the normal organism. Accordingly, 
we ai-e constrained to test the excretion in the urine, for with 
the full 24-hour diuresis it is possible to make an extract with 
a hormonal concentration so high that the biological litres can 
be secured. At the same time the method has the advantage 
that it gives an expression of the total output of the organism 
throughout the Iwenlyfour hours, whereas blood analyses show 
merely the concentration of hormones at the lime of taking the 
sample. 

Technique. 

A brief summary of the technique used is given below. As for 
further details see Pedersen-Bjergaard & T(innesen (1948). 

Gonadotrophins. The gonadotrophic hormone is precipitated from 
the full 24-hoiir diuresis as follows: Add 7 ml. acetate-acetic acid 
buffer, pH 4.75, per litre urine, and then 20 ml. of a 10 % tannic 
acid solution per litre urine. Centrifuge, and make a solution of the 
precipitate with 45 ml. of borate buffer at pH 9.5 as described by 
Thomsen & Pedersen-Bjergaard (1936), after first washing it in 
several portions of absolute alcohol and acetone. The resulting solu- 
tion can now be titrated on infantile female rats for its content of 

i) Sex Hormone Analyses I. Oestrogenic, Androgenic and Gonado- 
tropic Substances in the Urine of Normal Women. K. Pedersen 
Bjergaard and M. Tpnnesen: Acta endocrinol I, 38, 1948. 
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gonadotrophin. By 1 R.U. is nnderstood the quantity of 
frophin required to produce a trebling of the uterus weight of rats 
26 days old. The accuracy of the gonadotrophin determination is 
about + 30 % when three animals per dose arc used. 

Androgens and .oestrogens. The androgenic and oestrogenic sub- 
stances, which arc present in the urine partly in the free state and 
partly combined with glycuronic acid, arc extracted, after adding 
40 ml. concentrated sulphuric acid to hydrolyse the combined 
compounds, with 500 ml. carbon tetrachloride per litre urine. The 
mixture is heated for two hours in a reflex-condenser flask in a 
waterbath. The heat applied should be sufficient to make the CCU 
boil briskl 3 \ The CCl, fraction is drawn off separately, 500 ml. CC1« 
per 1000 ml. urine arc again added and boiled again for two hours. 
From the total CCh extract all CCh is distilled off in vacuum. The 
extract thus obtained, containing the total quantity of both andro- 
genic and oestrogenic substances from the 24-hour urine, can now, 
after solution in vegetable oil (olive oil), he titrated biologically: 
on castrated cocks for the androgen content and on ovaricctomized 
female mice for the oestrogen content. 


a) Oestrogens: Bj' 1 M.U. is understood the quantity of hor- 
mone required to produce complete vaginal cornificalion in 
half the number of adull, ovaricclomized female mice (Kemp S: 
Pedersen-Bjergaard (1933)). The accuracy is about ± 25 % using 
six animals per dose, and about ± 40 % using 3 animals per 
dose. 


b) Androgens; 1 C.U. means the quantity of hormone injected 
intramuscularly required to produce a growth of 20 % in a capon 
comb. The value in this paper was determined according to 
Jensen, Pedersen-Bjergaard & Tonnesen (1 911), a method in 
which the biological test is made on capons by application to the 
comb. 1 C.U. is reckoned as 400 X the quanlitv of hormone 
which, administered on the comb in the course' of four days, 
on the fifth shows an average increase of 20 % of the coiiil) 
area, which veiy closely agrees with the quantity of hormone 
which injected intramuscularly twice daily in the course of 
four days, on the fifth shows a coiTcsponding increase of the 
comb m-e_a. The accuracy of the biological determination is 
about ± oO % when five animals per dose arc used. 


Material. 

The investigation comprises the measured 
biale persons, on which were made 283G 


excretion of about 
quantitative deter- 
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mmations of androgenic substances. In addition, quantitative 
aelermmations of gonadotrophic substances were made on about 
a third of the material. 

The material is divisible into six sections; The first section, 
which comprises the excretion of gonadotrophic and androgenic 
substances in the normal male organism from the age of 2 to 
87 years, represents the values of a total of 2389 hormone analy- 
ses carried out in the course of nine years (1937—1945). 

The second section, comprising the excretion of gonadotrophic, 
androgenic and oestrogenic substances in the normal male or- 
ganism, represents the values of 371 hormone analyses made in 
a single year (1943). 

The third section, covering the daily excretion of androgenic 
substances, and in some cases of gonadotrophic and oestrogenic 
substances, of five normal males of the ages between 14 and 31 
years, the tests being made over periods of from 30 to 120 days. 

The fourth section, comprising the excretion of androgenic 
and gonadotrophic substances of impotent males aged from 20 
to -75 years and representing values from 379 hormone analyses. 

Tlie fifth section, comprising the excretion of androgenic and 
gonadotrophic substances of males suffering from Polyarthritis 
chronica in the ages from 26 to 71 years and representing 
values from 17 hormone analyses. 

The sixth section, comprising the excretion of androgenic and 
gonadotrophic substances of males with Prostata hypertrophy in 
the ages of 31 to 85 years and representing values from 51 hor- 
mone analyses. 


Results. 

The excretion of androgenic substance by normal boys and 
men in the ages from 2 to. 87 is shown in fig. I. The excretion of 
male hormone cannot be measured until about the age of eight 
years. Whereas from 8 to 15 years the excretion increases only 
slowly to about 3 C.U., there is a rapid increase from the age 
of 15. At about the 20th year the excretion has reached the 
maximum, amounting to between 10 and 12 ^ hours, 

at which level it is maintained until the age of 35. From 3 
to 55 there is a slight decrease in the excretion of androgenic 
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Fig. 1. 

The average excretion in the urine of normal boys and men ex- 
pressed in capon-units per 24 hours. The average excretion is be- 
tween 6.6 and 12.2 C.U. per 24 hours in the ages between 16 and 

55 years. 

substance from 10 to 7 C.U. in the 24 hours, a decline which 
continues steadily from the age of 55 with a velocity of about 
Vsth C,U. per annum. On the whole these results concur witli 
those published by Hambarger & Halvorscn (1942). 

By the aid of the photometer Natbanson, Towne & Aah 
(1941) found an extremely small but constant excretion of 
androgenic substances by hoys between the ages of 3 and 8. 
This excretion increases somewhat between 8 and 11 years, 
whereupon it rises considerably simultaneously with the devel- 
opment of the secondary sexual characters. 

Fig. II shows the excretion of gonadotrophic hormone by 
normal boys and men of the ages 2 to 87 years. 

Measurable quantities of gonadotrophin cannot he found until 
the age of 8 years is reached, whereafter it rises evenly and 
as from the 15th year has attained to an average value of G 
R.U. per 24 hours. The excretion remains at this level during 
the subsequent 40 years, until at about the age of 60 it begins 
to rise again. 

From the age of 60 the average excretion is 15 R.U. in 24 
hours. 

Nalhanson, Towne & Aub (1941) found no gonadotrophin in 
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Gonadotrophin. 

Fig. II. 

Tlic average excretion in the urine of normal boys and men, ex- 
pressed in R.U. per 24 hours. The average excretion is 6 R.U. gon- 
adotrophic hormone between 15 and 57 years. 

the urine of boys until between the ages of 12 and 13; they 
state, however, that this late occurrence may be due to the 
imperfections of the analytical method employed (alcohol 
precipitation, infantile mice). 

The increased excretion of gonadotrophin by elderly males 
was first observ'ed by Oeslerreicher (1933), who presented his 
report at the 5fh Scandinavian Congress of Psychiatrists in Co- 
penhagen in August 1932. In a later publication (1934) he demon- 
strated that with the technique then employed he was able to 
observe the increased excretion of gonadotrophin in 20 % of 
the elderly men. Kukos (1934) observed the increase in 6 out 
of 17 men between Uie ages of 70 and 84. Sa?lhre (1935) in a 
material of 72 men aged 20—43 years found no gonadotrophin 
exci’clion beyond 50 M.U. per 24 hours. Of 25 men aged 50—63 
years, 16 % had an excretion of more than 50 M.U., and of 50 
aged 64—86 years 28 % excreted over 50 M.U. in 24 hours. 
Among most of the individuals tested Wallis (1937) observed 
increased gonadotrophin excretion in prostalics, of whom 16 
out of 20 patients aged 51 — 81 years gave an increased value. 
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AGE IN YEARS 

Fig. III. 

Average 24-hoiir excretion of androgenic substances in a single 
year (1943) from the normal male organism. 


AGE IN YEARS 
Fig. IV. 

Average 24-hoar excretion of gonadotrophin in a single year ( 1943 ) 
from the normale male organism. 

On Ihe other hand, Slimpel (1940) found increased gonado- 






290 


years, which agrees well with the aforesaid excretion of 
normal men of llic same age. 

To our knowledge, no average curve of the excretion of 
gonadotrophin by the male organism in a material of any size, 
such as that shown in fig. II, has ever been published. 

The experimental material for a single year (1943), com- 
prising 371 patients, is illustrated graphically in figs. Ill and IV. 

It will be seen from figs. Ill and IV that the average curves 
for this one year have a much greater deviation than the 
corresponding average curves for the nine years of the whole 
material in figs. I and II. In both instances, however, the trend 
is the same, viz. falling androgenic substances values and cor- 
respondingly rising gonadotrophin values for middle-aged men. 

Figs. V to XII show the daily excretion of androgenic sub- 
stances (in some cases also of gonadotrophin and ocslrin) 
measured during periods from one to four months on five 
normal males aged 14, 26, 27, 30 and 31 years respectively, and 
a boy of 12 years. 



DAY^ 

Fig. V. 

C.U. androgenic subsUtnccs. 
Tlic 24-hoiir excretion of an- 
drogenic sulxstanccs (C.U./24 
hrs) from a boy of 12 years. 


Fig. VI. 

C.V. androgenic snhslanccs. 
The 24-hour excretion of an- 
drogenic substances (C.U,/24 
liours) and gonadotrophin (R.U./ 
24 liours) from a youth 14 years 
old. 
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The 24-hour excretion of androgenic substances (C.U./24 hrs.), 
gonadotrophin (R.U./24 hrs.) and oestrin (M.U./24 lirs.) from a 26 

year old man. 



DAYS 

The 24-hour excretion of androgenic substances (C.U./24 hrs.) 
gonadotrophin (R.II,/24 hrs) and oestrin (M.U./24 hrs.) from a 27 

year old man. 


19 - 



292 



DAYS 

The 24-hour excretion of androgenic substances (C.U./24 
gonadotrophin (R.U./24 hrs.) and oestrin (M.U./24 hrs.) from a 30 

year old man. 
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It will lie seen from figs VI — XII that in this material of 
normal males the 24-hour excretion of androgenic substances 
varies from 5 to 25 C.U., and the gonadotrophin excretion from 
1 to 20 R.U., whereas there is a variation of from 5 to 40 M.U. 
in the oeslrin excretion. In contrast to what takes place in the 
female organism, there seem to be no regular fluctuations in 
the excretion of oestrin, or indeed of the testis hormone, in 
the male organism; nor, of course, could they he expected. 

The greatest variations in the excretion of androgenic 
substances are expressed in figs. X, XI and XII, in which the 
analyses during the first 75 days were made on 48-hour diureses, 
and during the last 40 days on 72-hour diureses. In figs. VII, 
VIII and IX, in which the analyses are based on four to six-day 
diuresis, the variations are naturally much smaller, because 
the high and low values to some extent equalize one another. 



Fig. XIII 


Excretion 


AOe IN YEARS 

of androgenic substances in the urine of impotent ma es 
aged from 20 to 75 years. 


Fig. Xin shows that the excretion of 
potent men is very much the same as 
equal age (F’g. 0* 


testis hormone by im- 
that of normal men of 
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Excretion of androgenic substances in the urine of males with 
Polyarthritis chronica in the ages from 2G to 71 years. 


It will be seen from fig. XIV that for men with Polyarthritis 
chronica in the present material the excretion of androgenic 
substances is practically constant from the 26th to the 71sl 
year. The quantity, which fluctuates round about 5 C.U. per 
24 hours, is generally much lower than that of nornml males 
of equal age. It becomes the same only at the age of 65—70 


years. 



Fig. XV. 


AGE IN YEARS 

Excretion of androgenic substances in the urine of males with 
prostatic hypertrophy in the ages from 31 to 85 years. 

As fig. XV shows, the androgenic substance excretion of 
males with hypertrophy of the prostate is pretty much the same 
as that of normal males of the same age (fig. I). This agrees 
with earlier results communicated by Borge Heiberg ( 1941 ). 
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Summary. 

The normal average earcrelion. II is shown b, 2389 deletmin- 
alions of audiogenic subslanccs in lire nrinc of normal bovs 
and men aged from 2 lo 87 years, earned oul over a period of 
nine years, ihal the excretion does not become measurable 
until about the age of eight j'ears. 

From 8 lo 15 years the excretion increases rapidly; at about 
llie age of hvcnly it has reached the maximum, amounting 
lo hchvecn 10 and 12 C.U. in the 24 hours. It remains at this 
level until the 35lh year. From the 35th year there is a slight 
decrease in the excretion, a decrease which represents about 
VrUi C.U. per annum. 

Similar determinations of gonadotrophin show that measur- 
able quantities arc not excreted until about the 8th year, where- 
after the excretion rises steadily until the 15th year, by which 
time it has reached a value of 6 R.U. in the 24 hours. At this 
level it is maintained until it begins to rise again at about 
the age of GO . years. From this age the average excretion is 
15 R.U. per 24 hours. 

The normal individual excretion. Figs. VI to XII show that 
in the present material the excretion of androgenic substances 
by nonnal men vaiaes from 5 to 25 C.U. per 24 hours. The ex- 
cretion of gonadotrophin varies between 1 and 20 R.U., and of 
ocstrin between 5 and 40 M.U. Contrasting with conditions in 
the female organism, no regular fluctuations are observable in 
the excretion of oeslrin — or of androgenic substances in the 
male organism, nor indeed are such regular fluctuations to be 

expected. 

Excretion by impolenl males, polijarlhritics and proslalics. 
Whereas the average excretion of androgenic substances by 
impotent men and prostalics was of the same order of size as 
the average nonnal excretion, the average curve of pabents 
with Polyarthritis chronica displayed almost a constant y ow 
excretion of the androgenic substances, amounting to 
per 24 hours, and it only followed the downward normal curve 
at the age of 65, where the normal excretion is also 5 U- 
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A quinquennial survey of 360 CASES OF 

abortus provocatus 

By 

Wilhelm Permin and Einar Thomsen 

A wide area wUhm the field of gynaecology, and one that 
has been growing rapidly during llie past few years, is re- 
presented hy four categories of women who come for consulta- 
tion; 

1. Those who want children but fail to conceive, 

2. Those who do not want — more — children but constantly 
conceive. 

3. Pregnant, who repeatedly have premature births or who 
miscarry. 

4. Pregnant, wdio want tlieir pregnancy interrupted. 

It is our experience that the curve for the first category is 
rising steadily, a rise which in fact was already perceptible 
during the period of the occupation. The increased interest taken 
in tlie clarification of tlie causal relations in primary and se- 
condary sterility represents some measure of pressure by the 
population on the gynaecologists who, as a result of modern 
endometrial biopsy and hormonal analysis, have had their field 
of activities expanded into regions impossible to survey at the 
moment, and also have embarked upon tire routine testing of 
the husband’s fertility as a natural stage in the solving of the 
problems. 

It is the common experience (1, 2, 3, 4, 5, 6, 7) that the latter 
category presents a curve with a very steep ascent, especially 
since 1942, An investigation of tlie causes would in advance be 
encumbered wiRi so many sources of error that very large ma- 
terials alone would have any chance of providing a trustworthy 
picture of the present situation. 



299 


Category 2 is only apparently actual. Its problems are louched 
upon in tire Old Testament; but developments up to advisory 
sexual clinics and more or less popular textbooks in anliconcept- 
ional technique have not so far been followed up with sufficient 
intensity by professional colleagues. Surgeons have been much 
too busy with quite other pi’oblems, and in Denmark Gynaeco- 
logia minor has not yet attained to the position to which it 
rightly belongs, first and foremost, presumably because major 
always seems to be greater and more interesting tlian minor. 

For this reason the category has at all times provided good 
soil for the growUi of a more private speciality. 

Category 3 is delimitable only in theory. In particular, the 
domains and boundaries of the so-called spontaneous abortions 
are vague and concealed, not least because a strict examination 
of fully reliable anamnestic particulars involves a risk Uial Uie 
physician might have to exchange the confessional chair with 
the witness-box. Since 1941 there has been an alarmingly great 
increase in the number of people hospitalized on the diagnosis 
of Abortus (3), and the etiology of these cases evades a scien- 
tific check because their »causa ignota« is a quagmire in wliich 
neither the physician nor the criminologist can bottom. 

In the following we propose to discuss category 4, fully aware 
as we are of the veakncss of the anamnestic criteria which, 
according to the laws of Denmark, must be taken into conside- 
ration for determining the indication. 

In an attempt to draw up a survey of this group of patients 
and their data we have collected and statistically treated llie 
particulars of all patients admitted for Abortus provocalus to the 
surgical department of a large Copenhagen hospital during a 
period of five years, viz. Bispebjerg Hospital's Department F, 

from the date of its opening. 10th November 1942, till 10th 
November 1947. 

A total of 360 patients were admitted for Abortus provocalus 
m that period. The operation was performed on 330 of them, 
whereas 30 were sent away owing to lack of indication; in oUier 
words, 8.3 per cent, were refused. 

Tire distribution of the cases over the years was; 



Operated , 
Refused . . 
Refused % 
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19J3 1944 1945 194G 1917 All 1947 

22 40 49 102 117 136 

. ^ ® 2 10 15 16 

1-3 0 4.0 9.8 12.9 II.7 


nie^Iasl column shows the number of patients for the whole 
of 1947 in order to illustrate the tremendous increase vear by 
year. Tlie only patient in 1942 is included under 1943. 


Age dislribniion 

Total Operated Refused 



20 

76 

1 

21 

20 

1 

20- 

-24 


55 

49 

6 

25- 

-29 



93 

S3 

10 

30- 

-34 



90 

86 

4 

35- 

-39 


f 

73 

66 

7 

40- 

-44 

101 


27 

26 

1 

> 

44 


1 

1 

1 

0 


, From this table it is seen — surprisingly enough — that the 
majority is not made up of quite young women who have »got 
into lrouble«, but of someivhat older people, with a preponder- 
ance between 25 and 35 years; moreover, there ai-e many more 
over 35 than under 25. 


Tlie same toing is evident when 

we 

lake the 

matrimonial 

position of toe patients: 

Total 

Operated 

Refused 

Married 

246 

222 

24 

Unmarried 

66 

64 

2 

Separated 

26 

24 

2 

Divorced -1- widowed 

22 

20 

2 


We find that in by far the greater number of cases the women 
who wish to have their pregnancy interrupted are married, and 
not, as many are inclined to think, unmarried or divorced 
women who want to avoid difficulties in which they have be 
come involved hy recklessness. It is decidedly a rare occurrence 
for moral scruples to drive a patient to her doctor. 

It can he of no practical importance to examine which preg- 
nancy of a series is most frequently desired to be stopped. In 
stead of this we have placed the desire for Abortus provpcatus m 
relation to toe number of children of the patient already m the 

home: 
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Children 
0 , 
1—5 , 
> 5 . 


Total 

79 

245 

36 


Operated Refused 

76 3 

221 24 

33 3 


Thus it is comparatively rarely childless women who do not 
want a child, hut much more frequently women who already 
have children at home and to whom another child would mean 
ruin, physically or economically, all according to their physical 
or economic resources. How large the flock of children becomes 
before the various mothers give up thus depends upon each 
individual’s mental equipment and power of resistance. It will 
be seen tliat tliose who do give up do so fairly early, for the 
mothers with real!}’' a lot of children (> 5 children) are re- 
presented to a surprisingly small degree. 

An examination of environment shows that a third of the 
patients ai-e working-class people and a third are craftsmen 
and small traders, whereas the last mixed llrird includes office 
people, chauffeurs and cartmen, as well as police people and 
prison wardresses, about 5 per cent, on each group, domestic 
servants, teachers, seamstresses, manageresses + supervi- 
sors + superintendents, nurses, academicals, each about 2 per 
cent., and finally artists, students, clinic assistants, farm girls, 
no occupation, and sundry, each 1 per cent, per group. (The oc- 
cupations named are of course those of the husband when the 
patient is married hut of no independent occupation). 

A survey of the indications supports the impression received 
from the above that it is more and more because of economic 
difficulties that the number of women coming in for induced 
.abortion is growing. 


Psychiatric . . 

Medical 

Eugenic 

^Social 

Mixed 

Minors 

-Rape 


CJ 


o 

p 



h 

o 

X 

1913 

108 

103 

5 

5 

70 

70 

0 

11 

57 

51 

G 

5 

28 

16 

12 

3 

92 

86 

G 

1 

2 

2 

0 

0 

2 

2 

0 

0 


inn 

191.") 

19 IG 

1917 

7 

20 

40 

36 

17 

6 

21 

16 

8 

4 

16 

24 

4 

2 

11 

8 

3 

18 

23 

47 

0 

0 

1 

1 

1 

1 

0 

0 
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his (al)le cannol provide any dear picture; but the marked 
increase in the mixed indications (in which practically all cases 
have social indication as one of the components) points strongly 
to the importance of social considerations; moreover, to those 
who have sjiokcu to lumdrecls of these patients it is beyond 
(jucstion that the condition on which the psychiatric indication 
is based is hrouglil aliont, or at any rate made worse, by econo- 
mic worry. 

Ihc fact that the eugenic indication is increasing in frequency 
is prohaJiiy merely another form of expressing that hereditary 
research is being carried on with constantly increasing intensity 
in Denmark. 

Finally, it will ])c seen that the group of ^minors* is almost 
insignificant in size, like the group »rapc«. The only two cases 
in the latter group occurred during the occupation.. 

The widening activities of the Maternity Aid Institution are 
clearly discernible: 


•f Institution aid* 

— Institution aid 

On examining }>y whom 


by liospitnl dcparlniont . . 
by practising specialist.. 


1913 

1911 

1915 

1910 

1947 

Tolnl 

2 

10 

14 

41 

92 

159 

2,3 

30 

37 


40 

201 

Ihc 

patients arc 

hospitalized: 

1913 

1911 

1915 

1910 

1917 

Total 

18 

29 

27 

G8 

45 

187 

7 

11 

24 

44 

57 

173 


wc find that more and more arc given the indication without 
being hospitalized while the examination is being made, a stale 
of affairs which must give rise to some misgiving, especially 
when the bn.si.s of the indication is psychic suffering. 


In conclusion, a few words about treatment. 

During these five vears the mortality has been ml, and the 
complications extremely few. Tlicrc was no instance of perfoi- 

Only 3G, or barely 11 per cent., had a temperature of ovei 38 
after Ihc operation, and of thc.se the majority had 
.38” and 3D° on one evening. And. indeed, cheino iciap) 
employed only in 7 cases, i.c. in 1.0 per cent. 
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There were only 5 instances of dangerous haemorrhage, which 
means about 1% per cent, of all operated on; the cause was not 
that the pregnancy was interrupted too late, as three of the 
five were in Uie 2nd-3rd month, but in every case an un- 
explained, unnecessarily forcible and rapid dilatation of Qie 
cervix, which of course should always he avoided. In recent 
years Department F has always used dilatators scaled to open 
at half numbers instead of whole, and ample time is taken for 
dilatation. If the cervix is particularly rigid, stipes laniinariae 
is used. Finally, it is now a fixed rule in Department F that 
the operation is made solely bj' its regular, trained surgeons, 
which ensures at one time tlie most lenient and yet adequate 
treatment in the shortest possible time. 

Stipes laminariae w'ere employed in 82 cases, or 25 per cent, of 
the operations, a quotient that will certainly fall in the future, 
because operation in two stages is now empl05'ed only when 
the collum is resistant and tliere is a fear of tearing by dilatation. 
When dilatation proceeds smooUily it is possible without risk 
in all early pregnancies to empty Uie uterus at once by careful 
methods and by using uterus -contracting drugs as soon as there 
is the slightest doubt as to where there is contact with the 
uterine wall. 

Vaginal caesarian section was performed in only one case. 

The duration of the period in hospital appears from the follow- 
ing table: 





All pjilicns 

Opcrnled 

lleriiscd 

in hospital 

< 7 

da vs 

147 

119 

28 

» 

8—14 

» 

199 

197 

2 

» 

>14 

days 

24 

24 

0 


In terms of daj'S this means for 


330 operated patients 3098 days 
30 refused » 119 » 

Total 3217 days 

The average hospital days for all patients = 9 days 

for operated patients = 9.3 » 

for refused patients = 3.9 „ 

At the 


present cost of about Kr. 30 per day Uie total cost has 



301 


been Kr. 97,000, or about Kr. 270 for each patient admitted for 
Abortus provocatus. 

It is evident from tl\c above survey, and indeed from tire 
experience of others, that lire social conditions of recent years 
form a fertile soil for the future development of the social indica- 
tion. We tlierefore feel justified in the opinion that the social 
problem which Abortus provocatus represents at the moment 
has been tackled Uie wrorrg way about, and that more work 
along the social lines xvill presumably reduce hospital activities 
of tills sort. On the other hand, it is pretty certain that the cost 
of handling the matter in the latter way will he much greater 
than it is under present conditions. 
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OBSERVATIONS ON BLOOD-REGENERATION IN MAN. VI. 

Hemoglobin Regeneration in' Patients with Cancer of the 
Stomach and Intestine. 

By 

E. Schiodt, M. D. 

Anaemia is very' common in palienls with cancer of Ihe 
stomach and intestine. Morphologically, this anaemia is not 
characteristic; hypochromic anaemia is most common hut hy- 
perchromic forms arc by no means rare. 

The number and percentage of anaemic patients and the 
degree of anaemia is shown in table I, giving the findings of 
six different investigators. As will be seen, anaemia is found 
in about 70—80 percent of the palienls and the average haemo- 
globin percenlage is aboul 50—60. 

Some authors have tried lo go deeper into the cause of Ihe 
anaemic slate by subdividing these palienls into different 
groups. Thus, Mogensen and laler Buch, have shown that sex, 
age, gastric achylia and duration of symptoms have no influ- 
ence on the degree of anaemia. Mogensen finds no difference 
in patients with no (or only slight) bleeding and with constant 
bleeding (gross haemorrhage excepted) and so do Ehrslrom 
and Tolterman. Buch, on the other hand, has seen a correlation 
between haemorrhage and degree of anaemia (table II) Ehrslrom 
and Tolterman have found that the relation between the number 
of patients with cancer outside the pyloric region and the total 
number of patients with cancer of the stomach is 1 .TS in pl.s 
with no anaemia, 6:17 in pl.s with slight anaemia and 8:18 in pl.s 
with gross anaemia. They conclude from this that cancer of 
the pyloric region may act as an irrilament to blood-formation. 
On the contrary, they think that sometimes pyloric cancer may 
have a destructive influence upon the same function. 

Anaemia in cancer, by most authors, has been allribuled lo 

Einnr Mculengracht lO 
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Table II. 

Anaemia in Relation to Haemorrhage. 
Buch 1943. 
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Percentage of patients with anaemia 
Average haemoglobin percentage . . 

haemonhage, intoxication, nialnulrilion 
blood-forming function of the stomach 
not find much effect by treatment of this form of anaemia with 
iron or liver (except secondary’ anaemia liver fraction), other 
authors (Mogensen, Gram) have found a rather remarkable 
power of regeneration in some patients. On the whole, however, 
the rale of regeneration has not been much investigated. 


Own Invcsligalions. Degree of Ariacmw. 

The aim of this investigation has been purely practical. 

1) Is it in cancer possible from the degree of anaemia or the 
rale of regeneration to prognosticate e. g. as to the chance of 
operaliility or length of survival? 

2) Is it possible from the rale of regeneration to aid the dif- 
ferential diagnosis between cancer and ulcer of the stomach? 

In ail, I have examined 137 pt.s with cancer of the stomach 
and 18 pt.s rvilli colonic cancer. The rale of operability, as 
compared to the figures of two other Danish investigators, is 
shown in table III. As in other Danish publications, only a 
very small — loo small — number of patients have been ojicr- 
able. 

As many of the patients have been under observation for 
some time, I can present a maximum and a minimum haemo- 
globin percentage. The patients have been divided into groups: 
operability and mortality. As shown in table IV, the minimal 

average values are quite in accordance with those given in 
table I. 

Still, there is no perceptible differences between those pa- 
tients who on laparatomy presented a cancer which could be 
resected, and those who were inoperable. The patients who 
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Table IV. 

Anaemia in Own Cancer Patients: 


Patients "'illi enneer of sloiiiftcli 

Resection 

Explorative laparatomy . . 

Dead 

' Patients with cancer of 
colon 
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died had a more pronounced anaemia but never lo such a degree 
that any reliable prognosis could be based upon Ibis factor. 
Some patients died without any anaemia. 

There have been loo few patients with cardiac cancer (in all 
5) to slate anything about the difference in degree of anaemia 
between this site and the pyloric site of the cajicer. Anaemia 
in colonic cancer is verv- similar lo that of gastric cancer. 


negencrnlion Rale. 

In fig.s 1—3 haemoglobin regeneration in the groups oper- 
able (fig. i), inoperable (fig. 2) and dead (fig. 3) is shown. It 
appears that some pal-enls regenerate their blood quite well 
and that others lag considerably behind, or even show a constant 
fall in haemoglobin. Even if the operable ])alienl.s arc those 
whose blood regenerates best, nothing can be said from the 
regeneration curv'c as lo whether the patients can stand an oper- 
ation. There arc not so many curves because most patients will 
undergo the operation as soon as the diagnosis is clear after 
one or two dclenninalions of the Idood-levcl. Anaemia is no 
contraindication lo operation. Some of our ])alienls who had a 
low haemoglobin percentage (min. 48 ])crcenl) had a resection 
of the stomach with good result. If necessarv', the blood-level 
may be raised by one or more transfusions (fig. 4 shows an 
example). 

The curves in fig.s 1—3, however, shows spontaneous rege- 
neration or regeneration supported by iron and liver. It appears, 
then, that patients with cancer of the stomach may regenerate 
their blood quite well, and belter than could be expected from 
the opinion expressed in the literature on the sulijccl. 



310 



Fig. 1. 

4 patients with cancer of the stomach who underwent resection. 
The curves date from the period in the medical department before 
operation. Ordinate: Hb. percentage (100% hb. = 18.5 vol. % Oj). 

Abscissa: Time in days. 

Still, regeneration is so different that no standard for rege- 
neration in cancer can be determined, as I have been able to 
do in pt.s with haematemesis or melaena from peptic ulcer or 
with pernicious anaemia. (12) Therefore, it can not be said 
whether iron or liver therapy has any effect although this is 
my impresison. 

Some patients with cancer of the stomach have regenerated 
their blood as well as patients with a peptic ulcer. But in most 
cancer patients regeneration lags considerably behind this 
standard. 

In fig. 5, I have shown composite curves of haemoglobin 
regeneration in 16 pt.s with haematemesis or melaena from 
peptic ulcer. 
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Fig. 2. 

4 pnlicnls wlio had an inoperable cancer of the stomach. The 
curves date from the period in the medical department before 
operation. Ordinate and abscissa as in fig. 1. 

It lias long been recognised that constant bleeding, even if 
slight, is almost pathognomonic for cancer (Thayssen, Hollen, 
.Mculengraclit & Jensen, Jcrsild). The lagging regeneration 
curve, with or svitlioiil bleeding, has the same importance. If 
the regeneration is very' inferior to that in peptic ulcer, cancer 
imist be highly suspected. (Complications, (of which phlebitis 
is the most common) may cause a retardation of regeneration 
in ulfcr). In some cases, where the history svas indefinite and 
vvherc X-ray examination failed, a lagging regeneration curve 
and bleeding, was the only indication for an explorative lapar- 
aloniy where an operable cancer was found. This has especially 
Ivcn the case in cancer of the duodenum or colon but also in 
cancer of the stomach. 
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Mechanism of Regeneration. 

Probably, the regeneration in cancer is due to an increased 
production of erythrocytes. We have seen reticulocyte counts 
as high as 15 percent in these patients. There is one point, 
however, which I have not seen mentioned in the literature 
about anaemia in cancer: many of these patients, no doubt, are 
very much exsiccated. High percentages of haemoglobin may 
quite often occur. Ehrstrom and Tdtterman attribute this phen- 
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Patient with cancer of the stomach (inoperable) who had three 
transfusions of blood (marked T). Ordinate and abscissa as in fig. 1. 


omenon to stimulation of the blood-supporting apparatus of 
the stomach. I am more inclined to Ihink that they are due to 
exsiccation, as they generally fall to a lower level when the 
patient is cared for. Some of the very sudden rises in haemo- 
globin may also be influenced by the changes in body-water. 


Summary. 

137 pt.s with cancer of the stomach and 18 pt.s with cancer 
of the colon have been investigated. The pt.s have been divided 
into groups; resection, inoperability and death. Haemoglobin 
percentage has been somewhat lower in those pt.s who died 
but the difference has not been great enough to aid the progno- 
sis. Some patients regenerate their haemoglobin as well as 
patients with haematemesis or melaena from peptic ulcer. But 
in most pt.s, the regeneration is much slower. This — together 
with bleeding — in some cases where X-ray-examination has 
failed, has lead to an explorative laparaloniy and resection of 
a cancer. 
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Fig. 5. 

Composite curves of haemo- 
globin regeneration in 16 
pt.s with haematemesis or 
mclaena from peptic ulcer. 
Ordinate and abscissa as in 
fig* 1. 
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From the 


Medical Oat-patient Clinic of the Rigsho^ital, Copen- 
hagen. (Chief: Professor Eggert MfiUer, M. D.J. 


OSTEOPOROSIS OF THE VERTEBRAL COLUMN 
(Report of a Case.) 

By 

Eigil Hess Thaijsen. 

There can hardly be any doubt that osteoporosis of the ver- 
tebral column still remains relatively unnoticed even though 
this lesion is not very rare, being mentioned fairly often in the 
literature. For instance, since 1938 no less than six fairly large 
series of such cases have been described, 1, 2, 3, 4, 5, 8. 

The case to be reported here is of interest because it illu- 
strates how this affection of the back may be misinterpreted in 
spite of the characteristic clinical features, and also because it 
demonstrates the favorable effect that often may be obtained 
with calcium and vitamin D medication. 

The patient is a man, aged 60, balmr by trade, who slated 
that he always had talcen an ordinary mixed diet and never 
had any dyspeptic complaints. At the age of 34, in a traffic 
accident, »somelhing broke« in his right shoulder. Nearly one 
year later he had transitory pains over the loins, and at that 
time, he says, roentgenograms showed some »projeclions of 
cartilage* on the spinal column. Otherwise his health had been 
very good — in particular, he had had no backacke — until 
the age of 55, when he 'suddenly had a severe attack of pain 
over the loins. It commenced with, his being unable to gel out 
of bed one morning, and he could not straighten his back 
because of »crampi,ng knots*. As his condition did not improve 
under bed-rest, he first applied to an out-patient clinic, which 
he went to for 5 months, in .the winter of 1943—44. X-ray 
examination of the lumbar colunm showed (Fig. l,a) halis- 
teresis with marginal osteophytes and commencing »fish verte- 
hrd formation* i. e. ballooned disks and compressed vertebral 
0 les. Further, arthrosis of both acromioclavicular joints and 
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Fig. 1 a. (1943) Diffuse halisteresis and commencing “fish verte- 
bral” formation of the lumbar column. I indicates first lumbar 

vertebra.' 

left shoulder was found. Under the diagnosis of chronic poly- 
arthritis the patient was fii-st given X-ray treatment, later mud- 
packs, massage and arc-light radiation. As these measures 
proved of no particular benefit, the treatment was continued 
in a massage clinic for some months, sucking cups being app- 
lied, to no avail. After this, he was told that he was too old 
for any favorable result. 

In the meantime, on account of the intense backache, the 
patient had to stop work altogether and sell his shop. In despair 
he now submitted to a chiropractor’s treatment for 3 months, 
under which the pain in the back subsided so much that he 
was able again to commence working. A few months later, 
however, he was just as bad off as before, and since he has 
been troubled with the backache contineously and unable to 
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Fig. 1 1). (194G) Same picture as in figure 1 a. 

work. For a while a new allcmpl, though futile, massage, arc- 
light radiation and Russian halhs. Then, in spring 194G, the 
patient was hospitalized for one month. This time the diagno- 
sis was spondylosis deformans and mvoscs variae. In the case 
record of the patient it says that the vertebral column was 
fixed, with slight dorsal kyphosis and effacemenl of the lum- 
bar lordosis. Attempts at movements gave intense pain, and 
the patient had great difficulty in silting up in bed. Roentgen- 
ography of the dorsolumhar column (Fig- 1, h) showed pro- 
nounced diffuse atrophy of the hones and moderate spondy- 
losis. The vertebrae were hourglass-shaped, especially in the 
lumbar part of the column, hut there was no fracture. Also the 
pelvis showed some halistercsis, hut no deformit}'. X-ray dia- 
gnosis: Osteomalacia? The hemoglobin percentage, scdimenla- 
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Fig, 1 c. (1947) Compression fracture of the first lumbar vertebra. 

Tendency to bridging osteophytes. 

lion rate and urine analysis were normal. The patient was 
given X-ray treatment and physiotherapy, which was contin- 
ued after his discharge — without any demonstrable improve- 
ment. 

In June 1947 the patient was referred to the Medical Oul- 
paiient Clinic of the Rigshospital for thoracic myoses and neu- 
ralgia (Record No. 2285/47). 

On admission the patient complained of intense pain over 
the loins, radiating out in the flank and forwards over the chest, 
where it was of neuralgic character. There were no pains or 
paresthesias of the extremities. 

The patient is large, robust and a little obese, otherwise of 
normal appearance. The entire spinal column is strongly fixed. 
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with the mobility reduced in all directions. The trunk is some- 
what sunken, and the extremities appear relaUvely long. There 
is moderate dorsal kyphosis, while the loin is short and flat. 
Tliere are transverse folds of adipose tissue in the flanks. There 
is no direct or indirect tenderness of the entire spinal colunm. 

Roentgenography of the dorsolumbar column (Fig. l,c) shows 
distinct halisteresis with pseudosclerotic edges of the vertebral 
bodies. In several parts, especially in the lumbar, the vertebrae 
look like »fish bones®. In addition, there is rather pronounced 
spondylitis deformans with tendency to bridging osteophytes. 
In the upper margin of the 5lh thoracic and the 1st lumbar 
vertebrae there are distinct brcalcs in the continuilj^ signif 3 dng 
a compression fracture in the places. X-ray diagnosis; Osteo- 
malacia. 

The sedimentation rale, serum protein, serum calcium and 
phosphatase are normal. 

Clinically the lesion is diagnosed as osteoporosis of the verte- 
bral column, and treatment is instituted with calcii phosphas 
praecipitatus (1 level teaspoonful X 3 daily) and calci ferol 
(20 drops X 3 daily), corresponding to a little over 10,000 J. U. 
of vitamin Di daily. 

As early as one week later the patient claims that he is gelling 
a little belter, laldng now less analgetic (previous!}' 6 phcnace- 
tyl codein tablets daily) and being able to lie on Ihs back — 
something he has not been able to do for many years. Four 
months later he sends the clinic a letter, saying: »I have com- 
menced v.’orkmg again. I still have some discomfort when I gel 
tired, but after resting a while it is all gone again. Now- I 
hardly ever lake any pills (analgetic) . . . .« 


Epicrisis: 

A baker, aged 55, has a sudden onset of intense pain over the 
ioms. In spile of X-ray treatment and protracted energetic 
physiotherapy, this pain persists through four years, disabling 
the patient to such an extent that he has to give up his work 

shows f^rsl and last two years of illness 

shows pronounced progressive halisteresis. especially in the 
lower part of the vertebral column ^ 
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The outline of the vertebral bodies appears typically sharn 
^vjth accentuated concavity proximally and dist^Iy (.fish veT- 

turS" ^ compression frac- 

ures. Chemical analysis of the blood reveals no abnormality. 

Under the diagnosis osteoporosis of the vertebral column, the 
patient is treated with calcium and vitamin D — with verv 
good effect. y 


Commenls. 

In the course of time a great number of works have been 
published on halisteresis of the spinal column with severe back- 
ache. This patient material, however, is rather heterogeneous, 
comprising cases of manifest osteomalacia due to a negative 
calcium balance — brought about, for instance, by starvation, 
steatorrhea, pregnancy, or chronic uremia — as well as cases 
of osteoporosis due to endocrine disturbances involving the 
pituitary, parathyroids or thyroid. Besides these two groups of 
lesions, moreover, there are a considerable number of cases in 
which no definite cause of the halisteresis could be demon- 
strated, and this group constitutes a clinically well-defined 
entity, whereas the views concerning the etiology and patho- 
genesis of the lesion have been strongly divergent. 

Like Meulengracht 5, several authors think that here we are 
dealing with a sort of senile osteomalacia, appearing on the 
basis of greatly protracted dietary deficiency, disturbances of 
gastrointestinal absorption, or both forms of insufficiency. This 
view may find support in the favorable results often obtained 
with calcium and vitamin D therapy 1, 2, 6, 9. 

Other authors think that here we are faced by a senile or 
presenile form of osteoporosis. But this expression is not sa- 
tisfactory, as the average age of the patients is about 60 years, 
and many of them are considerably younger. 

In a fairly comprehensive review Burrows & Graham 3, take 
ho decisive stand concerning the problem but speak of osteo- 
porosis of unlmown origin. Albright and collaborators 1, de- 
signate the lesion as post-menopausal osteoporosis and think 
it is attributable to the cessation of estrin production. A point 
in favor of this view is the fact that the affection pieferahly 
appears in women past the climacteric, and also that such 
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palienls treated with estrogenic are said to show a pronounced 
retention of calcium and phosphorus. But Albright’s theory of- 
fers no adequate explanation of the occurrence of the disease 
in men and in younger women with normal menstruation. 

A few times the osseous tissue has been examined post mor- 
tem, and then it proved to he of osteoporotic character. So it 
is not very likely that in this disease we are dealing with 
osteomalacia proper. Nevertheless, Ueiilengrachl 5 undoubtedly 
is right in assigning a certain etiological role in the appearance 
of the lesion to calcium and vitamin D deficiency. Tliis seems 
evident from the aforementioned subjective improvement often 
observed in the patients given calcium and vitamin D. Further- 
more, recently a reexamination of patients from Meulengrachl’s 
clinic has shown that the progressive decalcification of the spinal 
column appears to stop on administration of these substances. 
In this connection it is of interest that Omen 7 has demonstrated 
that the calcium requirement is Uie same for the relatively old 
organism as for the young and growing individual. 

Even though the halisleresis, on the other hand, never de- 
creases noticcabl}' under the given treatment, the above data 
still indicate that when calcium and vitamin D arc readily 
accessible to the organism, they either have a favorable influence 
on the osteoblast function, or they inhibit the bone absorption 
by the osteoclasts. 


There has been some doubt as to the proper dosage of vita- 
min Dj. Considering that in our patient presumably we arc 
dealing with an instance of osteoporosis, I would take about 
10,000 I.U. vitamin Di daily' to be a rather suitable dosage, 
especially as this dose gives no calcinosis. 


The case here reported is ver^' characteristic, and ij) such cases 
even the history and inspection of the patient give some suspi- 
cion about the presence of this lesion. As to the X-ray findings. 
It will suffice here to remind that Meulengrachl has designated 
them veiy aptly as resembling poor roentgcnogi-ams. As a mailer 
of fact, the more comprehensive papers cited above give a 
thorough description of the clinical aspects of the disease and 
elucidate also the differential-diagnostic problems involved, 
his casuistic report, I Impe, will seiwe further to establish - 
w important it is in similar cases to keep the possibilllv of 

Elnar Mculcngracht 21 
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osteoporosis of the spine in mind because calcium and vitamin 
D therapy is a simple and comparatively effective measure in 
dealing with this sometimes very disabling lesion, and also 
because the treatment otherwise usually resorted to in cases of 
intense bac]<ache most often will fail here. Finally, X-ray treat- 
ment probably will be contraindicated here, as this affection 
involves an osteoporotic process. 
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From St. Goran’s Hospital. Stockholm. Department of Medical 

Tuljerciilo.sis. 


A CLINICAL STUDY OF ANTI-STREPTOLYSIN AND ANTI- 
STAPHYLOLYSIN TITRES IN ACUTE PLEURISY 

By 

Alf Weslcrgren, M. D. 

In the present paper a more comprehensive account will be 
given of investigations, some principal features of which have 
successively been preliminarily reported on various occasions 
during the years 1943— 194G. (19, 20, 23, 24.) 

The material now comprises 531 cases of acute pleurisy which, 
according to the prevailing opinion, is more or less obviously 
tuberculous in origin. In every one of the cases the antistrepto- 
lysin litre (AST) was estimated within three and a half months 
after appearance of the first symptoms of pleurisy, ’and mnong 
these anlistaphylolysin titration (ASta) was in addition carried 
out in 340 cases. The scro-bactcriological work was performed 
in co-operation with the State Bacteriological Laboratory under 
the supervision of Dr. S. Lofgrcn and Professor Th. Packalen. 
During certain periods also special bacteriological c.xainina- 
lions were made, the results of wli'ch revealed a fairly close 
general relation to the serum litres, (2. 3, 7, 11, 15.) A proportion 
of the cases examined in Ibis way are included in the following 
series, hut it will not be possible to give the bacteriological 
findings for more than a few of them. 


Followcd~up casc.s. 

Piaclically all cases were examined serologically more than 

once, and nearlj"^ a hundred with at least ten tests during more 

than one year. The following twenty-two cases were selected 

to show different types and variaf-ons of the AST and ASta 
curves . 1 ) 


9 Abbreviations used in the graphs. 

alien in, rl’T*”' f ’’ nnctcriologicnl examiii- 

»lion (11, real savab, clc.). C. „ "Cold" ,,y,„p|„„,a. n. = Denial nyinp- 
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P>Xf srcf ablT C." „"„ tm S 

is for »; SoLlfLy MlS!'™’ 

The AST in first test (April 17th, 1945) 200 units, rising to 600 

ZmXlS '‘"n dropping to 100-140. Some increase after 
c mpleted pneumotliorax treatment, together with “cold” symp- 
toms, in February 1946. The ASta in first month about 1,4 inter- 
national anti- « -staphylolysin units, rapidly rising to about 6,0 and 
then gradually dropping to 0,4. 

Tills case can be considered a typical average one where 
both titles are influenced. 


Case 2. (R. R. 32 years.) Dental troubles and ”cold“ symptoms 
in February— iilarch. Slight chest pain since April. Ill with fever 
and clinical signs of pleurisy on May 6th. T. C. 2,000 c.c. Hilar 
and slight perihilar affections. 

A recent acute pleurisy indicated by the S. R. curve. The AST 
nearly the same as in Case 1, but here the titre was reduced to 
00 — 80 units about one year after the acute pleuris)'. The ASta 
more influenced than in Case 1. 


Case 3. (F. S. 41 years.) Symptoms since about February 15th. 
T. C. 3,000 C.C. Moderate pulmonary processes of a chronic type, 
showing some slight progression. Very bad dental state. 

The AST in first test low (70), gradually rising to 450, and 
afterwards showing fairly regular variations about 100 — 360 — 100. 
The ASta rising from 1,7 to about 4,0 in three months, and then 
dropping again to nearly the same lev'el as in the first tests. 


Case 4. (M.L, 34 years.) X-ray from 1943 showed some hilar 
affection and a very slight apical lesion on the side of acute 
pleurisy in 1945 (somewhat more distinctly visible in 1946, after 
completed pneumothorax treatment). — ]\Iarked dental troubles m 
February— March, 1945. Slight chest pain since end of April. X-ray 
on May 5th showed the hilar density somewhat enhanced but still 
no signs of pleurisy. Fell ill on May 9th. T. C. 2,000 c.c. 

The AST during first month 60 — 70, than rising for about 5 

;;;;;7^erations. Fmp. = Empyema. 

.(?.=. Gall affection. J. = Joint = 

= Miliary tuberculosis. Perif. = Peritonitis. P^rf- ~ Perforatiom 
P/i. — Acute Pharyngitis or Angina. PI. = Acute P-__ 

Pleu7al effusion in 

Tonsillectomy. — A coarse line (after T. C.) 
pneumothorax was maintained (Cp. 18, 19). 
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weeks, J)ni only (o about 150, and 
Abta of very similar course, but on a 


afterwards dropping. The 
comparatively luglicr level. 


N„hy!ll,sln,„lins II, o AST in llm case neve- reaeWag n,c 
jialholagnc" li.nil of 200 anils, u seems evidcu lhal some 
Changes iji the aclivily of /9-licjnolylic strcplococci (as well as 
Ihc yellow' .staphylococci) have occurred during this period of 
observation. 


Co.se 5. (A. (i. 2C year.s.) Erylbcma nodosum in Idarch, 1945 with 
.some bilateral liilar density. Distinctive tonsillar troubles in 
Api il ,Iunc. Acute ])lcurisy in June, with relapse in Augiust. 

In this ease it may be mentioned that the bacteriological throat- 
swabs, B 1 to 13 4, hetove tonsillectomy in November showed abun- 
dant findings of botii (?-hemolj’lic slrc))lococci and yellow .sta- 
phylococci, but Ihc examinations after tonsillectomy, B 7 and B S, 
were negative in both respect.s. The litre curves, however, hardly 
show any influence of the tonsillectomy. 

The AST on a fairly liigh level (300 — 800). The ASta showing 
a typical early rise and later on decreases. 


Case d. (S. N. 42 years.) Small chronic pulmonary lesions known 
since 1942. Fever and ciiest pain about November 20th, film on 
tlie 22lh .showed no signs of pleurijiy. In December a rather slight 
pleural effusion ai>pcared, with relapse and increased exudation 
in January — March. (Altogether, about 5,000 c.c. was removed.) 

'riie AST at)Out 200 with regular variations, most probably not 
due to leclinical imperfections. Tbc A.STa in this case showed a 
particularly marked rise from 0,9 to no less than 14 units and 
Ihen gradually dropiicd, but was still on a patologic level in 
November, 1917. 


Case 7. (1. 0. 21 years.) After a 3)criod of dental and throat 
disorders in December, 1944 and January, 1945 acute right pleurisy 
on January 24th. T. C. 1,100 c.c Towards the end of February a 
.slight left plcuri.sy devclo})ed (no T. C. and pneumothorax could 
be performed on tliis side). On the first X-ray no 
lesions were found, but during 1945-1947 a ^ 

onary procc.ss developed, with suspicious cavi les. In 
ment with Para-amino-salicylic ac/d (PAS) combined wit 1 
mycin (Slrm.), and only PAS, respectively, with ^ 

(Cp. S. R. curve and tlccrcasc of the noii-scgmented J • 

The AST in practically all the thirty-nine tests f 

.300, with rather small but perhaps not quite f ‘ 
tion.s. The ASIa shows very marked rise from 0,4 to .,8 . 
a slow hut rather steady descent. 
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Case S. (M. D, 28 years.) Acute pJeurisy in May, 1945, and re- 
lapse towards the end of July. T. G. only 120 c.c. Small apical 
affection on the same side. 

The AST shows typical rise from 50 to about 500, in this case 
particularly related to the relapse of pleurisy, with thoracocente- 
sis, but also to frank throat and dental symptoms (Cp. S. R. curve). 
ASta evenly decreasing from 3,0 to 0,9. — No influence on the 
titres by tonsillectomy in December. 

Case 9. (U. F. 20 years.) A routine film in January, 1945, had 
only shown an old left central affection of a healed type. Costal 
stitch in March — ^April. Fell ill in July with slight left pleurisy 
(and later also on the opposite side). Some bilateral parenchymal 
processes of a rather acute type. At first marked improvement but 
between May and August, 1947, moderate progression. (At that 
time no pleurisy.) 

The AST rising from about 200 to 600 — 400. The ASta evidently 
high at an early stage, soon abating to about 0,9. 

Case 10. (S. B. 44 years.) Quite acute pleurisy on May 1st. T. C. 
200 c.c Fairly slight pulmonar affection of a chronic type. (Had 
subsided in December, 1947.) During a fever period in August — 
November rather severe joint symptoms of polyarthritis type. 

AST consistantly low but showing a tendency towards decreasing 
(from about 50 to 20). ASta initially very high (about 8,0), gradu- 
ally dropping, but only to 1,8. 

Case 11, (L. L. 18 years.) Erythema nodosum in May, 1943, with 
hilar density, chiefly left, with alternating progression and re- 
gression during 1943 — 1944. A routine examination in October, 
1944, revealed a comparatively small left pleurisy, soon increased. 
T. C. 800 c.c 

AST very high, about 1,200, gradually diminishing but after 
one j'car still about 400. ASta consistantly below 0,5. 

The cases 10 and 11 very clearly illustrate similar types of 
reacting, with the two titres changing parts. 
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c.c In May — June a slight pleurisy on the other side, and also 
peritonitis. Pulmonary processes liad almost completely dis- 
appeared after pneumothorax treatment (X-ray in 1946 nearly 
normal) but towards the end of 1947 progression has taken place. 

Case 15, besides, e. g., Case 1 represents a typical behaviour 
of both litres. 

Cose iG. (D. L. 18 years.) Nodal fever in June and acute pleurisy 
towards the end of September. Primary parenchj'raal process of 
the left lung. No relapse of the left pleural effusion after T. C. 
in September (1,400 c.c.). Satisfactory pneumothorax. During De- 
cember, 1914 — February, 1945 seriously ill (the low S. R. should 
be interpreted as an anergic manifestation) with pleurisy on the 
opposite side and peritonitis. Very marked improvement after- 
wards. 

The AST, contrary to Case 14, was here only slightly elevated 
(about 150) during the nodal fever, but on the first day of pleurisy 
the titre was 300, and rates between 400 and 800 persisted for 
more than one year. The ASta rising from 0,4 in December, 1944, 
to about 2,0, and was gradually subsiding to definitely normal 
values after one and a half year. 

Case 17. (L. A. 17 years.) In December, 1944, left chest pain. 
Bilateral central ancl pcrihilar affections, chiefly left, were 
discovered, showing some progression and then regression. (No 
pleurisy.) From July, 1915 onwards right pleurisy. T. C. August, 
21st (only 250 c.c). In September gall-stone affection with jaun- 
dice. Subsequently a certain parenchymal progression on the left 
side, and. in November a pleurisy suddenly developed here. T. C. 
.800 c.c. Fairly satisfactory left pneumothorax during 14 months. 
Favourable course up to the prc.sent moment. 
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Case 21. (R. S. 34 years.) Acute left pleurisy about June 12th 
Moderate parenchymal processes of chronic type. At first satis- 
factory improvement (Cp. S.R. curve), but in October acute 
pleurisy on the opposite side supervened, together with progress- 
ion of the pulmonary processes. Peritonitis, miliary tuberculosis 
and meningitis. 


Case 22. (C. G. 20 years.) After some “cold” symptoms in Jan- 
uary, 1945, a central affection of primary type was demonstrated 
in May, with a certain consequent progress. Pleurisy from be- 
ginning of September, soon abating (T. C. 200 c.c.). Slight trans- 
itory abdominal symptoms about December 1st. From end of 
February onwards a tuberculous peritonitis of malignant type. 

Among these fatal Cases 19 — ^22, the AST %vas found some- 
what above 200 in the Cases 19, 20 and 22, hut in Case 21 it 
was very low. The ASta in Case 19, 20 and 21 showed a con- 
siderable rise from low rales but not until a rather late stage, 
in Case 22 it was initially high. 

Especially in Case 22, but also in the Cases 19 and 20, a 
drop will he noted in either litre curs'e running parallel to a 
definite decline of the general condition. — This phenomenon 
is also evidenced by the behaviour of the S. R. (which to a cer- 
tain extent even applies to Case 22). 

Incidence of elevated litres. 

In Table 1. the cases are divided into groups in respect of 
tuberculous pulmonary lesions (at the lime of the recent acute 
pleurisy) and manifestly progressive tuberculosis (during the 
first year), respectively. 


Tire application of the principles of classification may he illu- 
strated by mentioning that among the followed-up cases presented 
above, the Cases 1, 2, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 16, 20 and 22 
were referred to the group without or with but very slight pul- 
monary processes, and the Cases 7, 9, 14, 15, 16, 17 and 19 ^22 
to the groups of progressive tuberculosis. 

The conception of “primary” (or, in most cases, better sub- 
primary) pleurisy, indicating that the pleural affection has deve- 
loped in connection with a primary tuberculosis infection, seems 
to be somewhat vaguely founded, and rather much misused. In 
a couple of cases of the present material such a designation 
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Case 22. 


should of course be fully adequate (most of these eases ■ — not all! 
— are to be found in the first main group of the fable) but a 
differentiation from “post-primary” pleurisy has proved to be 
much more prearious than the conception of the two main groups 
(without or Avilh very slight parenchymal affections, and pul- 
monary tuberculosis eases, respectively) applied in Table 1. The 
cases with certain or probable primary pleurisy seem by no means 
to show a lower inciclcncc of elevated AST than the eases of the 
first main group of the table (which practically might be termed 
inilial pleurisy). 

In the table are included the percentages of eases showing 
rales of over 200 units for the AST, and over 1,0 units for the 
ASla, respeclivety (and the standard eiTor of each frequency 
figure). The figures al the lop of every cell iudicalc the number 
of cases. 

The columns 13 and 14 give the frequency-figures for the 
entire material. In 341 cases AST was tested within two weeks 
after the inilial symptoms of pleurisy (period a). 36.6 % of 

Elnnr Meulengmcht 22 
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these (i. e. 125 cases) have shown litres of over 200 units during 
this period. Among the 341 cases ASta was also estimated in 
211 cases, 46.4 % (98 cases) showing rates above 1.0 units. On 
the next line the whole period (A) of three and a half months 
from the beginning of the pleurisy is referred to. There is a 
certain rise in both frequency-figures, viz. from 36,6 % to 43,6 % 
and from 46,4 % to 56,2 % respectively. In period B only the 
time after three and a half months (to one year) is dealt with. 
The frequency figure for AST is 35,8 % and thus very similar 
to that of the first two weeks, the ASta figure is 51,7 %, i.e. 
intermediate between those for the preceding periods. 

Let us now for a moment consider only the AST figures. 
A conspicious difference will be noted between the cases with- 
out and with pulmonary tuberculosis, and above all the fre- 
quency-figure 49,1 % in all the “pure-pleurisy” cases (cell A 5) 
as against 29,8 % in the “pulmonary-tuberculosis” cases (cell 
All) should be pointed out particularly. 

If attention is paid to the evidently progressive cases as 
compared with the other ones, remarkable differences are like- 
wise to be observed; in the “pure” group (colmnn 1) the three 
periods carry the frequency-figures of 36,7 %, 43,5 % and 31,3 %, 
respectively, for the non-progressive cases as against 60,0 %, 
72,6 % and 61,1 %, respectively, for the progressive cases 
(column 3) and in the main group (three and a half months) 
among the parenchymous cases (A 7 and A 9) the differences 
as regards progressivity may be considered to be very well- 
marked. The difference between the cases without appreciable 
parenchymal affections and the proper pxilmonary tuberculosis 
cases just mentioned is significant among the progressive cases 
(A 3 with 72,6 % as against A 9 with 44,8 %). In the columns 
15 and 17 all the progressive cases can be compared with the 
non- progressive within larger series. 

The highest incidence of elevated AST is 72,6 %, as shown 
by the cases of progressive tuberculosis in the grouj) of pure 
pleurisy”, — i. e. cases where, according to general clinical 
usage, at an early stage of the pleurisy the possible existence 
of pulmonary lesions is as a rule not observed or even taken 
into account, — and the lowest is 22,9 % for the non-progres- 
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sive cases of pulmonary tuberculosis with recently acute pleu- 
-risy. 

If the ASla rates ai*e considered the frequency-figures in 
many respects are unlike those shown by the AST. On the 
whole the frequency figures among the “pure” and “paren- 
chymatous cases, as opposed to the AST rales, are of a similar 
magnitude. However, a definite increase of frequenc}^ from the 
first period appears in the non-parenchymalous group (columns 
2, 4, 6). Among the groups of parenchgmatous cases (columns 
8, 10, 12) all Ihe ASla rales are fairly uniform, or even a slight 
tendency lowai'ds a higher incidence in the first two weeks may 
be traced (column 10) quite contrary to the behaviour of AST. 
The progressive, pure cases show a remarkably high ASla rale 
already in the first period (a), and still more in period A, but 
in the parenchymatous cases the relation is even reversed (Gp. 
p. 344). — Within the gioup of pure cases, the ASta variations 
agree with those of the AST. 

Attention might he called to the fact that the details now 
pointed out demonstrate the frequency figures for the entire 
material (columns 13, 14) in many respects to be mean values 
between rather divergent groups. As the material comprises 
practically all the cases of acute pleurisy treated in the Depart- 
ment during a pei'iod of about 4 years, the drawbaclcs pertain- 
ing to the figures in the columns 13 and 14 implicated can be 
regarded as of relative significance only. 

If the data given in the tabular survey ai'e collocated with 
the experience from individual cases as illustrated by the series 
presented in the foregoing, it should be borne in mind that the 
table onl}^ gives the frequency of cases with litre values exceed- 
ing a certain limit. (As a rule two different tests with rates 
above the limit have been claimed.) A rise in the AST as, e. g., 
in the Cases 4, 13 and 15, and in the ASla in the Cases 1, 4, .etc., 
is not at all reflected in the table, nor is a decrease as that 
of the AST in the same Cases 4, 13 and 15, etc. etc. — Hence, 
the frequency figures as indicating increase and decrease of the 
litres from one of the three periods referred to in the fable fo 
another must be rather much blunted. 

Only about half or perhaps two-third of the material was foll- 
owed'Up sufficiently to support any opinion on the true general 
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inridence of litres changes during the course of acute pleurisy 
nnd the following six to twelwe months. A thoroughly worked-out 
analvsis of this matter has not been possible. Only a few essentials 
should be mentioned. In one-half of the cases, at most, the titves 
seem to be on approximately the same level all the time, either 
they were high or low in the first test. A comparatively stable 
AST however, seems to be somewhat more frequent than an im- 
mobile ASta. (As regards “parenchymatous” cases without pro- 
gress more than one half, perhaps two-third, do not seem to 
change their AST rates much.) A noticahlc rise of the AST during 
the course of the pleurisy is observed at least in about onc-fourtli 
of the material, and perhaps somewhat more frequently in “pure” 
cases with progi*ess. A general decrease seems to occur rather 
less often than an increase. Considering the ASta an actual rise 
of the titre rates is more common than an increase in the AST, 
while decreased ASta rates, on the whole, are apparently less 
usual. Increased values, followed by a decrease, as shown in 
several of the cases presented above, in this survey of the material 
could only be traced in at about one-tenth, hut no doubt a much 
higher incidence will emerge if the cases arc followcd-up more 
closely. As regards even slight but typical changes as c. g. those 
of the AST in Case 4, etc. — not to mention Case 10 — very 
frequently repeated tests within a large material would he re- 
quired to obtain a fairly precise conception of this aspect of the 
problem. 


Incidence of elevated titres after the acute slnye of ptciirisii. 

So far chiefly Ihc first period of two weeks and the main 
period of three and a half months have been dealt willi, Tlie 
bollom-Iine in Tabic 1 (period B) gives the frequency figures 
foi the following lime from the 3j^-iuonlh point lo one year 
after the onset of the pleurisy. All the fractions of Ibe pure 
group now show a decrease of the frequency figure.s of the 
earlier period, most pronounced as regards the AST — from 
14 (A 5) to 3/,8 % (13 5) — Imi in the parenchymatous cases 
the frequency-figures, on the whole, are not changed, 
in order to amplify the results given in the lalilc, a siirvcn 
(IS een made of the litres in question during a still later period 

LL'nn "Ti one-year point and up to about four 

fler the onset of the pleurisy, and then not onlv the re- 
cases'? 176) other 

cases, not investigated during period A, liave been considered 
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in addition. The distribution of the cases is now not quite the 
same as in the table; to one group cases are referred with pul- 
monar}^ tuberculous processes absent or onlj^ very insignific- 
ant (in the same way as in Table 1), but initially “pure” cases 
with later manifesthtion of tuberculous processes are now in- 
cluded in the other main group, together with the cases with 
evident pulmonary affections at the time of the acute pleurisy. 
Progressive cases are otherwise not diferentiated from the rest 
of the material, and consequently the parenchymatous group 
of period C comprizes serious cases as well as a number of fairly 
healthy subjects. 

Thus a material of 212 AST cases, still pure or almost pure, 
and 264 with pulmonaiy lesions, is obtained, and the ASta was 
also investigated during the same period in 159, and 140, res- 
pectively^ of the cases. The frequency figures of the pure cases 
are now 21,7 % ± 2,8 for the AST and S2,8 % ± 3,7 for the ASta, 
and among the pulmonary-tuberculosis cases 29,2 % ± 2,8 and 
50,0 % ± ■4,2, respectively. (For the total material of period C 
the frequency figures are for the AST (476 cases) 25,9 % + 2,0 
and for the ASta (299 cases) 40,8 % ± 2,8.) 

Among the parenchymatous cases the figures are both for the 
AST and for the ASta about the sanre as these of the first year 
(columns 11 and 12 of Table 1) — and they coincide equally 
well with the general .incidence in pulmonary tuberculosis 
cases without a preceding pleurisy. Stavenow, (16,) in a material 
of 1,471 AST cases (190 with ASta), fourid an AST frequency 
of 30,0 % and for the ASta 45,9 %. 

If the pure cases are considered the frequency figures just 
mentioned (21,7 % and 32,8 %, respectively) are, on the con- 
trary, particulaidy' reduced as against all the different periods 
of the first year (cp. columns 1 and 2) — but nevertheless they 
must be regarded as fairly^ high. (In “healthy” subjects of the 
Northern countries a frequency of about 10 % has been found 
for an elevated AST, and concerning the ASta a corresponding 
figure of about 15 % might be mentioned.) The great majority 
of these cases are practically healthy or almost healthy sub- 
jects. 

An analysis of the figures of Table 1 yields a statistically sig 
nificant difference (3 times the standard error of the difference; 



343 



Parenct 
0 t 
AST 
>200 

.proc:s 
0 + 

>/.o 

Crenel 

+ 

AST 

>200 

(.procs 

+ 

5s/<7 

>/.0 

All c 

AST 
> 200 

ases 

As/a 
> l.O 

small 

Exudate 

large 

38, S*/. 

55.7% 

21.6X 

62,5'/. 

33,2 7. 

57.4'/. 

52,5 M 

S6.(>% 

47,2 •/. 

6/.!'/. 

51,5 7. 

57.7'/. 

■IDS 

WmM 

37,6% 

54.8'/. 

20,8 X 

63,3 '/. 

33.4 7. 

56.6’/. 

59.4 % 

59.3'/. 

43,2 7. 

60.5'/. 

54.1 7. 

59 7'/. 

low 

high 

38,3 X 

52.3'/. 

21,9 7. 

65.6'/. 

34,2 7. 

55.4'/. 

52,0 X 

sp.^y. 

37.0 7. 

60.6'A 

47.S 7. 

59.6'/. 

small exudate 
low fever 
low S.R. 

32.0 X 

50.0'/. 

25.0 7. 

7O.0'/. 

30.6 X 

55./’/. 

large exudate 

hiatijey?,'' 
high S.R. 

63,0 X 

60.0'/. 

67.4 7. 

63.2 V. 

64.2 7. 

60.9'/. 


Table 2. Frequency of elevalccl AST and ASla in relation to sonic 

clinical data. 

for a 6 — A 6, A 1 — B 1, A 1 — C 1, a 1 — C 1, A 13 — C 13, A 2 C 2, 
B 2— G 2, A 14— C 14, as well as for A 5 — A 11, A 1 — A 7, C 2 — C 12, 
and for al— a3, A l—A 3, B 1— B 3, A 3— A 9, A 15— A 17, and a 
probaWc, or very probable difference (2 or 2)2 times the standard 
error) for a 5 — A 5, a 13 — A 13, a 2 — A 2, all — All, a 16 — A 16, 
Bl— Cl, A 5— Bo, A9— B9, A 13— B 13, A 17— B 17, B14— CM, 
as well as for a 5 — all, al — a 7, Cl — Cll, and for A 7 — A 9, a 3 
-a 9, B3— B9, a 15— a 17, Bio— B 17, A 2— A 4. 

AST and ASla wilh reference to some clinical symptoms. 

In Table 2 the rcsulls arc summarized of a comparative in- 
vestigation (of 527 AST-cascs, with ASla in 337) concerning 
the Litre values in relation to (i) the intensity of the pleural 
process, gauged by the amount of effusion (or tendency to veiy 
early relapse), (ii) the temperature during the first month or 
so, and (iii) the maximum S. R. rale during this period. Ac- 
cording to each of the above specifications, the material was 
divided into Uvo groups approximately equal in size. 

Concerning the amount of fluid it will he seen in the table 
that the cases wilh a small effusion, which was soon absorbed, 
on an average cany lower frequency of elevated AST rale 
than the cases with an extensive or soon relapsing pleurisy 
(33,2 % as against 51,5 %), and the AST shows praclicallj' the 
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same tendency when the cases with very high or persistent 
fever, respectively high S. R. (over 50 mm), are compared with 
the remaining (33,4 % and 34,2 %, respectively, as against 

54.1 % and 47,5 %, respectively). To continue with the AST, 
it will also he noted that (contrary to the data given in Table 1), 
the differences are not smaller in the “parenchymatous” cases 
than in the “pure” ones. 

The two bottom lines of Table 2 refer to the cases positive 
from all the three points of view mentioned (127 with AST, 78 
with ASta) and the cases “negative” in all three respects (119 
with AST, 69 with ASta). Now Ihe AST-differences are, ap- 
parently at least, much more pronounced; 30,8 % as against 

64.2 % (in the “pure” group 32,8 % as against 63,0 %, and stilt 
gi'eater among the parenchj'mal cases; 25,0 % as against 
67,4 %). 

If then the ASta rates are considered rather differcr' con- 
ditions will he noted. The figures for the entire matenel ore 
fairly uniform throughout. Among the pure cases some verj^ 
slight difference might he traced (chiefly as regards the S.R.), 
hut the parenchymal cases exhibit an equally slight tendency 
towards a reverse relation (lower frequency figures in the “po- 
sitive” cases) and even here the difference is chiefly demon- 
strated by the S. R. grouping. In the selected gi oups comprising 
cases “positive” and “negative” respectively in all the three 
respects, the ASta shows a i-easonably positive relation among 
the non-parenchymatous cases, hut the cases with frank pul- 
monary processes show a negative relation, statistically still more 
dubious, however. 

If the results of the survey, given in Table 2, are provisionary 
discussed it may be staled that ihe AST is related to ihe viol- 
ence of the pleurisy. This is most clearly apparent in the select- 
ed final groups, and it seems worth emphasizing that, as it 
appears, contrary to the results demonstrated in Table 1, a 
somewhat larger difference (and the highest frequency-figure) 
is found among the parenchymatous cases. — When attempting 
to interpret this part of the evidence, it may be said either: if 
a patient with pulmonary tuberculosis is attacked by a violent 
acute pleurisy, his liability to exhibit an elevated AST is 
on an average — not less than that of the “pure-pleuiisy 
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cases- or perhaps rallier: lhal subjecls with a high AST are 
niore’disposed towards displaying vehemenl local and syslemic 
responses in acute pleurisy than arc the other cases. 

As regards the ASta, on the other hand, a characteristic di- 
vergence between pure pleurisy cases and parenchymatous cases 
appears, and a tendency towards reversed relations within the 
last-named group seems to be worth mentioning. (Cp. the 
similar behaviour of the ASta in Table 1, column 12, and also 
the rather high figure in cell a 4). — These observations may 
be explained by assuming a high incidence of previous staphy- 
lococcal influence among Uie relatively firm tuberculosis cases. 


Non-liiberciilous pleiirisij. 


During the past four years IS cases of acute jdeurisy have 
been observed, in which a tuberculous etiology can be ruled 
out or appears particularly improbable. — These cases, which 
are not included among those hitherto discussed, partly derive 
from the Medical Department. 

The AST rales in 5 cases, or 27,7 %, were above the 200-limil, 
and among 13 cases with ASta litres, there were 7, or 53,8 %, 
with rales exceeding 1,0. In 7 cases (4 with ASta) of the IS 
(13) malignant tumours were to he regarded ns the etiological 
factor. AST frequency 28,5 %, ASta 25,0 %, 

Only two cases might be characterized as ‘‘rheumatic j)lcu- 
risy” (the general distinction of this type of disease being of 
course rather douhlful). Both showed AST rates above 200. 

one of them a low, and one successively developed a very 
high ASta. 

Cases with a slight pleuritic affection in the course of acute 


pneumonia or pulmonar embolism ru-e jwl included in tlie 
material just attended to. For a comparison with the unpretent- 
ious hgures just given (and also with the cases of luhcrculous 
p eurisy) (he reader may he referred to a recently published 
investigation on the bases of a fairly large material of inter- 
na -medial cases, (27.) The cases of acute pneumonia showed 
Irequcncy-t'gmc of 25,5 % for AST (31,5 % for ASla) and 

Yield II, T <>i5“ses (non-lubcrailous) 

! coricspond]ng figures of 10,2 % and 31,1 % (for Ihc 
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pulmonajy-lumour cases 4.5 % and 36,3 %). If the series of 
pleurisy-cases now discussed is treated in the same way, one 
case must be excluded, and the frequency figures of 23,5 % 
for AST, 50,5 % for ASla are obtained (22 % of the patients 
are above 50 years of age). 

It seems reasonable to suppose that the AST in average “non- 
tuberculous pleurisy” shows a considerably lower incidence of 
elevation than in the tuberculosis cases. Nearly the same fre- 
quency-figures (about 25—20 %) are to be found in cases of 
acute and chronic non- tuberculous diseases of the lungs. As to 
the ASla litres, 13 non- tuberculous pleurisy-cases have given 
a corresponding frequencj^-figure of about 50 %, as have the 
tuberculosis cases, but possibly higher than the average of non- 
luberculous pulmonary diseases. 


Discussion. 

Concerning the limits for “normal” litres and the correctnes.s 
of using one litre-frequency figure only to express the behaviour 
of a certain serologic reaction within a group of cases, as well 
as various details of the general interpretation of litres elevated, 
influence of age, etc., reference is made to a previous paper, (27.) 
The average age of the patients (in Table 1) is 30 years (3% 
above 50 years of age). For the “pure-pleurisy" cases the corre.s- 
ponding figures are 29 years and 2 %, and for the parenchymous 
cases 32 years and 6 %, respectively. — The problem of individual 
variations in reacting has also been discussed in the paper just 
mentioned (p. 563). In the present material the incidence of both 
litres being elevated and not elevated respectively in the same 
patient has been investigated in the 299 cases of period C (1 — 4 
years after the acute pleurisy). The probability of both titres being 
elevated is 13,4 %, but a frequency of 16,4 % is found, and of both 
titres being low in the same patient, a frequency of 39,8 % is 
matematically probable, but in 42,8 % of these patients low titres 
did coinside. (The "pure” cases seem to show the same frequency 
of coincidence concerning both titres high and low respectively 
as the pulmonary tuberculosis cases.) These figures might possi- 
bly point to some degree of dissimilar individual tendencies, but 
this factor can hardly be of great importance. — Incidentally it 
may be repeated now that there is no reason to presume the litre 
rales obtained being in any way "non-specific”. Besides the re- 
lation observed in direct bacteriological investigations, etc., a 
glance at the followed-up cases will indicate that the litre curves 
as a rule are running quite independently, and also that a re a- 
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,i„„ ,h« „ro,cWs, as raflacled by the S.K., cannot bo 

observed in these graphs. 

No doubt llie cases of tuberculous pleurisy demonstrate an 
influence of 5 -beinolytic streptococci, and also yellow staphylo- 
cocci to a very high degree. In fact only proper acute strepto- 
coccal diseases (i.c. acute tonsillitis, glomcrulonephntis and 
polyarthritis, scarlatina, etc.) arc known to show higher in- 
cidence of elevated AST than docs the acute pleurisy (and, 
according to Lofgrens investigations, the Erythema nodosum 
cases are also to be mentioned in this connection). A higher 
frequency of the ASla than in acute pleurisy and puhnonarv 
tuberculosis (apart from the relatively rare cases of cerlain 
(rue stapli 3 dococcaI di.seases) has yet been only dcmonslralcd 
in chronic polyarthritis, (25, 26.) 

On the basis of the facts just mentioned, a discussion of the 
conception of “rheumatic’' 2 >leurisy would lie liighly lempting, 
bill our actual knowledge ought lo he somewhat enlarged before 
attempting to do so. Inler alin it must be emphasized that the 
haclcria considered in this paper are certainly not Ihc only 
ones active (besides the tubercle bacillus) in tuberculosis and 
pleurisy cases (not lo enter the field of vheumalic diseases, 
etc., etc.). 


It has been alluded to llial, in nddition lo the studic.s here 
mentioned, investigations on the non-^9 -hemolytic .streptococci 
also have been going on in St. Gdran’.s Hospital, and certainly 
the allcnipts at finding a clinically applicable .serum test even for 
such streptococci are not given up. Meanwhile an influence of 
the Eschcrichias (Coli, etc.) in the tuberculosis cases, apparently 
somewhat like that of yellow slaplniococci, seems lo have been 
demonstrated, (5.) Experiments on animals by Packalin, Bcrgqvist 
and others, (0, 7, 12, 13, 14,) about certain details (inter alia (he 
spreading factor” problem) arc also being continued, and in 
this connection if might .seem permissible to mention that Dubo.s, 
has recently reported on experiments in co-operation with 
Horsfall, which were inspired by our research work, and in which 
a more malignant course of a tuberculous infection was found in 
animals under tlic influence of a virus disease. 


If thus an approximately comprehensive gouci'al discussion 
^ the pathogenesis and practical imporlance of multiple in- 
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fections in acute pleurisy still is to be postponed, a few cem- 
ents on certain present observations may seem justified, how- 
ever. In the first place it should be pointed out that the activity 
of ^-hemolytic streptococci to a much higher degree than that 
of the yellow staphylococci seems to be related to acute activ- 
ity of tuberculous processes, and, to a certain extent, a similar 
statement might be made with reference to chronic processes 
and staphylococci. 

The fairly great general incidence of an elevated AST now 
demonstrated in certain practically healthy individuals, and 
the relatively stable course of a high AST in a rather large 
proportion of the tuberculosis cases, however, is not quite com- 
patible with a relation of the streptococci to acute processes. 
A hypothesis of still other detrimental factors — perhaps some 
other streptococci, or viruses, or a toxic influence of non-bac- 
terial nature — seems reasonable if the development of an 
acute event on a basis of e. g. sti'eptococci and tubercle bacilli 
is to be explained (cp. 22). 


Summary. 

Anti-streptolysin and anti-slapholysin litres in acute tuber- 
culous pleurisy have shown an incidence of AST rales above 
200 units in 43,6 % of the entire acute material of 634 cases and, 
in 340 of these cases, the frequency percentage of the ASta 
above 1,0 unit was 56,2 %. In the first two weeks somewhat 
lower percentage figures were obtained (36,6 % and 46,4 %, 
respectively) and when 3}< months had elapsed, the figures 
are also lower, (35,8 % and 51,7 %, respectively) than in the 
main period. — After one year, however, the incidence figure 
for the “pure-pleurisy” cases are considerably reduced (to 
21,7 % for AST and 32,8 % for ASta), but many cases with a 
favourable course (apparently healthy subjects) may show 
elevated litres. In the cases with pulmonary lesions the figures 
(29,2 % and 50,0 %, respectively) are, on an average, not 
changed after the first year, showing the same frequency as 
in pulmonary tuberculosis without any pleurisy. 

The acute pleurisy cases with a soon progressing tubercu- 
losis on an average show definitely higher frequency figures 
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(61,0 % and 62,7 %, respectively) than the cases without cv.- 
denl progress (38,5% and 54,3% respeclivelj). 

Cases without manifest pulmonary lesions exhihil a higher 
incidence (in 49,1 % and 57,5 %, respectively) of clcvatCKl litres 
than the cases of pulmonary' tuberculosis with acute pleurisy 
(29,8 % and 53,6 %, respectively). In many res])ccls the first- 
named group shows different conditions ns compared with the 
cases with parenchymal processes. 

A statistical analysis has shown significant or probable dif- 
ferences to a satisfactory degree. 

On the whole groupings on various ])rinciples yield consider- 
ably giealer differences in the AST than in the ASla. This is 
especially apparent if the cases with a large pleural effusion, 
associated with high fever and high S.R., are compared with 
those showing a small exudate, slight fever and comjiarntively 
low S. R.; the AST heing elevated in ()!.2 % and 30.8%, res- 
pectively, hut the freciuency of elevated ASla is here almost 
unchanged. 

The behaviour of the litres is pre.scnted graphically together 
with temperature, S. R. ami important clinical events in 22 
cases, followed up for on an average about two ye;irs. Tyjnca! 
rises and decreases are demonstrated, hnl also eases with the 
litre rates fairly unmoved (high or low). Some cases were foll- 
owed up even during a previous Kiwllicma nodosum. In fatal 
cases a decline of the litres can he observed in the final stage, 
of the disease. 


In 18 (13) cases of non-luhcrculmi.s pleurisy the incidence 
of elevated AST was 27,7 % and of the ASla 53.8 %. 

Most probably even olher haclcria and viruses arc of im- 
portance in multiple infections, and already this i.s a rea.son 
to postpone a detailed discussion and inlerjnclalion. However 
he AST is apparently chiefly related to acute processes ami 
Ihe ASla 10 chronic affcclions, hnl a co-opernlion, or inlcr- 

P ), 0 shll more factors should he presumed lo cxpluiu a 
complex etiology. '■•^in.nn 


(The expenses of lhe.se inve.stigations 

rcmSs.r 


were defrayed l)y {«one- 
Associnlion again.sl ’J'u- 
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From the Radcliffe Infirmary, Oxford, England. 


SPLENECTOMY IN THE RETICULOSES 
By 

L. J. Wilts, M. D., F. R. C. P.-) 

The risks of splenectomy have been greatly reduced in recent 
years by improvements in surgical and anaesthetic technique, 
better preoperative and post-operative care, and the introduc- 
tion of massive transfusion, sulphonamides and penicillin. We 
have therefore extended the range of indications for splenect- 
omy and have at times advised the operation under circum- 
stances where it could only be a palliative. The present article 
concerns six such patients who were suffering from diffuse 
diseases of the blood-forming organs. For convenience, these 
diseases have been grouped under the heading of reticulosis, 
which is “merely a generic histological term to describe all 
the progressive hyperplasias of the reticular tissue, including 
Hodgkin's disease, the majority of the leukaemias and mycosis 
fungoides, as well as other forms of non-malignanl lymphaden- 
opathy” (Robb-Smith, 1944). Nomenclature, histology and 
prognosis have been reviewed in a recent article by Robb-Smith 
(1947). 

In experimental animals splenectomy causes a moderate 
anaemia, leucocytosis and thrombocytosis, together with in- 
crease in I'ed marrow and compensator^' hyperplasia of lymphoid 
tissue (Perla & Marmorston, 1935). In dogs, for example, the 
white cell count may rise above 30.000. The interpretation of 
these changes is complicated by the fact that many animals 
have latent infections, such as Bartonella, which flare up when 
the spleen is removed. Nevertheless, a prominent leucocytosis 
rapidl}' appears in animals in which latent infection may be 
excluded, and quite apart from operative trauma or infection, 
removal of the spleen appears to stimulate the mesench}^^! 


*) Nuffield Professor of Clinical Medicine. 
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Mrnlar cells throughoul Ihe body lo increased function and 
SLutiation. This may be explained by the observations Uial 
t the lower vertebrates, and in embrjmnic life m inamnmls. 
the spleen is a blood-forming organ, whilst in post-natal life 
in mammals it has an important role in the resistance to in- 
. In the human subject there is little exact mformaUon about 
the effects of removal of the normal spleen. There is no sig- 
nificant anaemia, but there is a considerable leucocytosis and 
thrombocytosis. The leucocytosis occurs promptly and may 
reach high levels. It is not merely a mobilisation of leucocytes 
hut a real increase in production. The proportion of young or 
non-filament forms of the polymorphs is raised and there is a 
sustained increase in the lymphocytes. The duration of the 
rise is difficult to detcnninc owing lo the paucity of “normal’ 
human material, hut Singer, Miller and Dameshek (1911) give 
figures which suggest that the white count may remain relatively 
high for at least three years after splenectomy. A comparable 
rise occurs in the thrombocytes, though it is probably not of 
such long duration. 

When the spleen is enlarged, as in Banti’s syndrome, the 
white cell and platelet counts arc commonly suhnorinnl. 
Excision of this large spleen is likewise followed li}* leucocytosis 
and thrombocytosis, and though the while cells and platelets 
suhsequenlly fall, Ihe}^ do not again become suhnonnal. 

As was pointed out above, the changes in the while cells and 
platelets which follow removal of the normal spleen . can he 
regaided as compensatory phenomena. This has been expressed 
in another way by saying that the spleen exerts an inhibitor^’ 
influence on the bone-marrow, and when this inhibition i's 
removed, the emission of while cells and platelets from llie 
bone-marrow is accelerated. When the spleen is enlarged, it is 
possible that it may be responsible for an increased seque.slra- 
hon or destruction of leucocytes and platelets. In such circum- 
stances, splenectomy will not merely remove an inhibition but 
1, irr ■"'hen there is diffuse disease of the 

a?ain and Tf ■"»>■» complicnlcd 

a P L The "0 Prcdielod 

presented 


as 
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a factual contribution to a subject on which we have as yet 
few data. 


Case Reports. 

Case i. Sarcoid spleen removed for pressure symptoms with 
lasting improvement. 

No. 17190/41. Female, age 36. This woman had a lymph gland 
removed from the neck at age 31, which was subsequently proved 
to be an example of Boeck’s sarcoid. Five years later she com- 
planied of swelling of the abdomen and severe attacks of ab- 
dominal pain, which appeared to be the consequence of a con- 
siderable enlargement of the spleen. There was a moderate hypo- 
chromic anaemia and leucopenia, and the sternal marrow was 
normal. Splenectomy was advised and a spleen weighing 1780 G. 
was removed on 31 March, 1942. Dr. A. H. T. Robb-Smith reported, 
"Sections of the spleen show the typical histological appearances 
of sarcoidosis, large numbers of small epithelioid cellular collec- 
tions without caseation which are surrounded by danse fibrous 
tissue. Intervening splenic tissue show little abnormality, although 
there are occasional areas of interstitial haemorrhage and a small 
amount of free iron. Sections of the hilar lymph nodes show a 
comparable appearance.” 

When last seen on 17 March, 1947, she was relatively well. She 
had erythematous skin lesions of Boeck’s sarcoid on the arms but 
no other manifestation of that disease. She had put on much 
weight and had a more marked hypochromic anaemia, haemoglo- 
bin 7.7 G. per cent., red blood cells 5,210,000 per c.mm. Platelets, 
which had been 250,000 were now 580,000 per c.mm. The white 
cells before operation had totalled 3,400 per c.mm., with 408 band 
forms, 1,700 segmented neutrophils, 68 eosinophils, 646 lympho- 
cytes, 578 monocytes. Five years after operation they were 15,200, 
with 1,520 band forms, 3,800 segmented neutrophils, 304 eosino- 
phils, 304 basophils, 8,056 lymphocytes and 1,216 monocytes. 

Case 2. Sarcoid spleen removed on account of abdominal dis- 
comfort. Death from intercurrent infection 1 year later. 

No. 23862/44. Female, age 30. This woman had been ill for four 
years with iritis, skin lesions and enlarged spleen. She bad a 
moderate normocytic anaemia and severe leucopenia: — red cells 
3,770,000 per c.mm., haemoglobin 10,7 G. per cent., platelets 
120,000, white cells 1,300 per c.mm., of which there were 130 band 
forms, 416 segmented neutrophils, 26 basophils, 624 lymphocytes 
and 104 monocytes. The sternal marrow was normal. Splenectomy 
was advised because of the abdominal discomfort and a spleen 
which weighed 2.6 Kg. was removed on 21 March, 1944. 

Dr. A. H. T. Robb-Smith reported, “Naked eye, the splenic pulp 
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is largely replaced by very large numbers of discrete circumscri- 
bed ‘tubercles’ somewhat larger than Malpighian bodies and with 
a tendency to be arranged in groups; on microscopic examina- 
tion, splenic tissue and a hilar lymph node have a similar appea- 
rance in that the medullary tissue is largely replaced by epithe- 
lioid congeries surrounded by a cuff of lymphocytes and with 
some fibrosis. There is no tendency to caseation or coalescence 
of the tubercles and giant cells arc relatively infrequent. The ap- 
pearances are typical of sarcoidosis.” 


Table 1. Case 2. 

Effect of splenectomy on white cells and platelets. 


Dale 

10.3.44 

W. B. c. 

.... 1 ^flft 

Platelets 

120,000 

21.3.44 


23.3.44 • 

.... Ann 

415,000 

1.015.000 

1.160.000 

31.3.44 

. . . . 10 QRO 

28.4.44 


25.10.44 



A remarkable leucocytosis and thrombocytosis followed the 
oper...„„; „„for,u„alelv no difrorenlial .vhi.e co n,s ' c 
riie patient was very well for made, 

lesions increased Quite imevn^ ii’ number of skin 

or and died of cSrdlac fan',rrl"2\T;.rn,1w5'! 

IZovM on IccmM on'en"'" 

?”org)% ?rasi?weSfaLd”swelrV’^*'-* ''-Oman liad liad lack of 
years. Biopsy of a lympli glan?^^*^'^ armpits for 

Phoid follicular reticulosis ShflV h’m- 

without special treatment tillT n relatively wdl 

complained of the discomfort cm t ?r 'vhen she 

spleen. She was not anae^c but ? ' enlargement of her 

bocytopenia (116,000 platelets and fhroni- 

Puncture was obtained with diffiVnU^^'r’"’' ' for sternal 

-oderale,,. eenmac, -ilh a' •'>“ "'-row slides 

“Moniinal 
QPical appea- 
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Table II. Case 3. 

Differential count of blood and bone-marrow before splenectomy. 


Case 

Blood 

Marrow 

Neutrophils 

Per cent 

Per cent 

Myelocytes 


3.5 

young form 


1.0 

Band form 

3.0 

3.0 

Segmented 

60.0 

0.5 

Eosinophils 

My'clocvtes 


0.5 

Segmented 

1.0 



Basophil 

1.0 

0.5 

Lymphocytes 

27.0 

79.5 

Monocytes 

7.0 



Normoblasts 

Basophilic 


3.0 

Polychromatic 



6.0 

Orthochromatic 



2.0 


ranee of lymphoid follicular reticulosis and it is possible to di- 
stinguish between the follicles formed of lymphoblasts with a 
peripheral zone of small lymphocytes and the ordinary Malpighian 
bodies. Nevertheless, a certain number of these follicles do show 
macrophages in their centres, which is an unusual feature as far 
as lymphoid follicular reticulosis in lymph nodes is concerned. 
The medullary portion of the spleen shows no gross abnormality 
but an interesting feature is that quite a number of the branches 
of the splenic vein show sub-intimal lymphoid follicles in their 
lumen. The hilar lymph nodes show the characteristic appearan- 
ces of lymphoid follicular reticulosis.” 

Operation was followed by a moderate thrombocytosis and leu- 
cocytosis. Platelets were stabilised at about 450,000 and the white 
cells between 7,000 and 8,000 per c.ram., with a normal propor- 


Table III. Case 3. 

Effect of splenectomy on white count. 


Dale 

W. B. C. 

Neutrophils 

10.11.42 

3,000 

1,890 

19.11.42 

21.11.42 

Splenectomy 

13,200 

8,784 

25.11.42 

12,200 

5.12.42 

8,800 

— 

22. 3.43 

7,200 

3,816 

3. 5.43 

liadiolherapy 

1,600 

960 
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tion of neutrophils. A successful course of X-ray therapy by trunk 
baths was given during March and April, 1943. This patient had 
a severe haematemesis and died on 2 December, 1943. 


Case k. Lijmpho-reticnlar mediillartj reticulosis. Splenectomy for 
leucopenia prior to treatment with nitrogen -mustard. Great symp- 
tomatic improvement, but Pel-Ebstein fever persists. 

No. 61283/46. Female, age 28. Seven years ago she had swelling 
of lymph glands in the neck and biopsy revealed an uncommon 
form of reticulosis — lymphoreticular, which has a- relatively 
good prognosis. She was treated with X-rays and remained well 
till a year ago, when she wms found to have anaemia, splenome- 
galj', enlargement of abdominal lymph glands and the Pel-Ebstein 
syndrome. She was treated with transfusions but her condition 
deteriorated. X-radiation or chemotherapy was contra-indicated 
by a persistent leucopenia, the total white count ranging between 
2,000 and 4,500 per c.mm. The platelets were at a low normal 
level. On the other hand, she had a very cellular bone-marrovv 
with great activity of the white cell precursors. In March, 1947, 
therefore, the spleen, which weighed 870 G., was removed. Dr. 
A. H. T. Robb-Smith reported as follows; “The section shows that 
the normal architecture of the spleen has been maintained ex- 
cept for focal areas of lympho-reticular proliferation in which 
there are small congeries of isolated reticulum cells with a lym- 
phoid stroma. There is some degree of fibrosis around these no- 
dules but no increase of reticulin or collagen within the nodules 
themselves, nor is there any sosinophilic proliferation. There is 
some degree of diffuse fibrosis of the spleen and a fair amount 
of iron deposition, but apart from this the general pattern is nor- 


Table IV. Case 4. 

Effect of splenectomy and nitrogen mustard on white cells and 

platelets. 


Date 

13.3.47 . . 

Total W. B. 

0 inn 

C. Neutrophils 

1,386 

2,655 

Splenectomy 

24,656 

Platelets 

20.3,47 . . 

A f;nn 

155,000 

25.3.47 . 


341,000 

27.3.47 . 

26,800 

292,000 

8.4.47 . 

. . 10 nnn 

7,884 

387,000 

15.4.47 


11,816 

495,000 

5.6.47. 


8,662 

Nitrogen Mustard 

966,000 

7-6.47. 


3,168 

438,000 

25.7.47. 


Nitrogen Mustard 

15.9.47. 


4,221 

Nitrogen Mustard 

277,000 



4,896 

191,000 
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mal. The circumscribed areas are arranged irregulaly in the pulp, 
not related to follicles or the sinuses. The appearances are iden- 
tical with those seen in the original lymph node biopsy and must 
be regarded as a lympho-reticular medullary reticulosis,” 
Operation was followed by a considerable leucocytosis and 
thrombocytosis. As soon as the wound had healed treatment with 
nitrogen mustard was started and three courses were given in 
the following six months. A remarkable improvement occurred, the 
weight increased from 53 to 67 Kg., and the catamenia, which had 
been absent, returned. The Pel-Ebstein syndrome persisted but 
the height of the fever was diminished. The abdominal glands 
became impalpable. The haemoglobin remained about 10 G. per 
cent without further treatment and the white cells were stabili- 
sed between 6,000 and 7,000 per c.mra. with a normal differential 
count. The bonemarrow showed no very striking change. 


Table V. Case k. 
Serial sternal punctures. 


Case 4 

12/2-47 

Splenectomy 

25/3-47 

Nitrogen 
Mustard 
8/4-47 16/4-47 

18/4-47 

6/6-47 

Cellularity 

■f+-r 


++ 

■4*++ 


Myeloblast 

1.4 


2.5 

1.8 

1.0 

Promyelocyte 

19.2 


10.0 

5.0 

5.5 

Neutrophil 
Myelocyte 

15.6 


18.5 

15.5 

27.5 

Young form 

12.2 


12.0 

11.0 

12.5 

Band form 

12.0 


12.0 

12.0 

14.5 

Segmented 

3.6 


12.0 

16.2 

5.5 

Eosinophil 
Myelocyte 

2.8 


1.0 

2.0 

1.5 

Segmented 

2.4 


0.5 

0.5 

0.5 

Basophil 

0.2 


— 

— 

15.0 

Lymphocyte 

8.2 


17.0 

18.0 

Monocyte 

0.6 


3.5 

2.5 

— 

Plasma cells 

— 


0.5 

0.8 

— 

Ferrata 

— 


— 

— 

1.0 

Megakaryocyte . . . . 

— 


— 

0.2 

— 

Megaloblasts 

— 


— 

2.2 

— 

Pronormoblasts . . . 

0.6 


1.0 

0.2 

0.5 

Normoblasts 

, 20.2 


9.5 

12.0 

14.5 

Case 5. Aleukaemic lymphatic leukaemia with 

haemorrhagic 

tendency treated by splenectomy and 

urethane. Long-standing re- 


mission. 

No. 51517/45. Male, age 42, This man presented with a history 
of breathlessness on exertion for four months. He proved to have 
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CMOII Babable elands in the left side of the neck, an enlarged 
splet and ocenll blood in the stools. The blood count was red 
cells 1,340,000 per c.mm.; haemoglobin 4,1 G. per cent, P>«tcltt. 
28,000, white cells 3,100 per c.mm., of which there were 84/ neu- 
trophils, 31 eosinophils, 2.087 lymphocytes nnd loo monocvlcs. 
The marrow was low in cellularity and contained a relative ex- 
cess of lymphocytes. A cervical lymph node biopsy was iicrfornicd 
and was regarded as showing changc.s .suggestive of lymphoid 
follicular reticulosis and as a result of this report, sjilcncctomy 
was performed. 

However, re-examination of the lymph node showed that tlie 
enlarged follicles were of the Fleming’s centre type such as is 
commonly seen in cervical lymph nodes and the main abnorma- 
lity was a marked proliferation of lymphoid cells in the medulla 
of the node with an occasional reticulum cell, the apjicnranccs 
essentially those of lymphoid leukosis. 

The spleen weighed 890 G., mca.suring 24 X 14 X 7 cm. nnd the 
cut surface showed no gross abnormality. Microscopic examina- 
tion showed that the main architecture had been jirescrvcd nnd 
Malpighian bodies were of normal type, but tlicrc was a marked 
increase of lymphoid cells in the medulla, the appearances again 
suggesting lymphoid leukosis, but an imusunl feature was the 
marked congestion of the medulla with prominence of the .sinu- 
soids and numerous reticulum cells and histiocytes showing cry- 
tlirophagocytosis. It may he that these unusual appearances arc 
due to the fact that it was a surgical specimen removed .shorllv 
after blood transfusion, whereas the examination of the mnjorilv 
of spleens in lymphoid leukosis is only possible after death. 

Platens rose to low normal levels after operation and hlccdiiw 
ceased. The neutrophils rose to low normal values but there was 


Table VI. Case 5. 

Post-operative course of white cells. 


Dale 

21. 1,46 

w, n. c. 

1 KAA 

on . 

24. 1.46 , 

23. 1.46 

. . . K rnn 

28. 1.46. .. 

4. 2.46. , . . 

11 r»AA 

11 OAC 

Al. 2.4G , 4 W AAA 

19. 4.46. 

21. 5.46. 

Vrclhanc 

11.10.46, 


5. 5.47. . . 


22. 9.47. 



Keutrophih 

900 


2,800 

1,867 

3,259 

1,700 

2,285 

637 

1,053 

5,704 

3,834 
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no post-operative crisis or neutrophil Icucocytosis, On the other 
hand, the lyinpliocytes in the hlood gradually climbed to more 
than 40,000 per canm. In April, 1946, he had a short course of 
urethane, totalling 52 g., and the total Avhilc count dropped to 
9,100. Thereafter he remained perfectly well without treatment 
and when last seen on 22 Sept., 1947, he had no anaemia or ab- 
normal physical signs, the platelets were 590,000 per c.mm., the 
total white cells were 14,200 per c.mui. of whicli 9,798 were lym- 
phocytes. 

Changes in the marrow were not very striking. They are shown 
in tlie Table VII. 

Case 6. Alcuhacmic leitkaeniia. Spicncclomy on account of ob- 
scure Icucopenia and thrombocytopenia. No apparent effect. 

No. 74454/47. Male, age 53. This man fell below pgr for a year 
and had had several respiratory infections. The S])lecn was en- 
larged below the level of the umbilicus. The hlood count was, red 
cells 2,760,000 per c.mm., haemoglobin 8.8 G. per cent., platelets 
33,000, white cells 1,800 per c.mm., of which there were 1G2 band 
forms, 288 segmented neutrophils, 108 eosinophils, 1224 Ij'mpho- 
cytes and 18 monocytes. Sternal tnarrow' was obtained with dif- 
ficulty; the smears were acellular and the majority of the cells 
were lymphocytes occurring in clumps. Similar groups of large 
lymphocytes were found on splenic puncture. In view of the 
Icucopenia and thrombocytopenia, the spleen, which weighed 
1140 G., was removed on 17 July, 1047, and Dr. A. H, T. Robb- 
Smith reported: 

“The Malpighian bodies arc inconspicuous and there is a dif- 
fuse medullary increase of primitive hacmic cells, which show 
very little differentiation. There arc scattered eosinophils and 
eosinophil myelocytes and also a certain number of basophils, 
but the majority of cells are small in size, with a clearly primitive 
type of nucleus, rounded to slightly indented. There arc features 
making it a little suggestive of an atypical monocyte, but I am not 
really satisfied about this and could not exclude the possibility of 
this being an example of leucopenic myelosis. All that I would 
feel confident about is that this is a leukosis, hut the cytology is 
difficult to analyse in .spite of the u.se of hacniatological stains". 

The operation had little immediate effect on the white cells. 
There was, however, a slow rise in the lymphocytes, xvhich had 
reached 5,760 by 2 October, 1947. The platelets remained at more 
normal levels, and the rise in red cells xvhich had been brought 
about by transfusion was maintained. 

Discussion. 

Certain principles have been followed in the selection of 
these six cases of reticulosis for spicncclomy. We have excluded 
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Table VIH. Case 6. 

Effect of splenectomy on -white cells and platelets. 


.Date 

8.. 7.47. 
15. 7.47. 

17. 7.47, 

18. 7.47. 
28, 7.47. 

3. 9.47. 
2.10.47. 


W. B. C. 

Neutrophils 

Platelets 

1,800 

450 

33,000 

1,600 

352 

13,000 

Splenectomy 

2,000 

480 

76,000 

2,100 

630 

115,000 

3,700 

407 

23,000 

7,200 

1,368 

121,000 


patients with a short history; patients with frank leukaemia, 
because X-radiation is probably more effective in leukaemia 
when the spleen is intact; and patients with non-leukaemic 
myeloid splenomegaly (myelosclerosis) because they are known 
to do badly (Bukh and With, 1945). In addition, we have 
demanded some positive indication for splenectomy, such as 
pressure symptoms from the spleen (2 cases), leucopenia (2 
cases), thrombocytopenia (1 case) and diagnostic obscurity (1 
case). No special operative difficulties were experienced and 
no ill effects. The late results were excellent except in one case 
of aleukaemic leukaemia. There was great symptomatic im- 
provement, weight and strength were gained, and anaemia, 
leucopenia and thrombocytopenia were relieved. 

Of our positive indications for splenectomy, the most doubt- 
lul is leucopenia. Decker, Leddy and Desjardins (1932) in an 
analysis of a large group of cases of reticulosis (“lymphoblast- 
oma”) found that patients with white blood counts below 5,500 
per c.mm. tolerated roentgen treatment quite well. It is clear, 
therefore, that leucopenia should not be regarded as a contra- 
indication to treatment by X-rays, radioactive phosphorus, 
nitrogen mustard or similar agencies, particularly now that 
attacks of agranulocytic infection can usually be controlled by 
penicillin. If, however, leucopenia forms a bar to the effective 
use of these agents, then splenectomy is probably advisable 
as a form of the “surgery of access”. 

It is possible that operation is more likely to be successful 
when the bone-marrow is normal, but we have not regarded an 
abnormal myelogram as a contraindication. In 2 cases of sarcoi- 
dosis and 1 atypical Hodgkin’s disease, the marrow was rela- 
tively normal and the changes in the blood after splenectomy 
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were much like those we have seen after splenectomy in Banli s 
sjmdrome and kala azar. Leucopenia and thrombocytopenia 
were replaced by normal or high normal levels of while cells 
and platelets. The three remaining patients had a relatively 
acellular and lymphatic type of marrow. One (lymphoid follic- 
ular reticulosis) showed a low normal response to splenectomy, 
the second (aleukaemic lymphatic leukaemia) developed a 
notable lymphaemia which responded to urethane, the third 
(aleukaemic leukaemia) has showm a moderate rise in lympho- 
cytes in the short period of obser\’ation since splenectomy. 

From these data, which have been analysed in retrospect, 
it is not possible to say to what extent leucopenia and thrombo- 
cytopenia in the reticuloses arc due to increased cell destruc- 
tion in the spleen, inhibition of the marrow by the large spleen, 
and infiltration of the mairow by the abnormal tissue. We did 
not obscn'c any gross changes in the marrow after operation. 
Limarzi and co-workers (1943) reported that after splenectomy 
in Banti’s disease there was no change in the ccllularity of the 
marrow but an increase in the mycloid-crjdhroid ratio and 
slightly increased maturity of the myeloid elements. Engclbrelh- 
Holm (1938) has made a similar obsciwalion after splenectomy 
in “tuberculous splenomegaly” (? sarcoidosis) and Schousboc 
(1940) in Hodgkin’s disease and Banli's syndrome. Engelbreth- 
Holm concludes that the spleen controls the maturation of the 
cells in the marrow and their emission into the blood stream, 
and this function is exaggerated when the .spleen is enlarged. 
Changes in the bone-marrow, the polymoiphonuclear leuco- 
cytes and the blood platelets after spicncclom}' are complicated 
by the effects of the operative trauma. Changes iti the lympho- 
cytes are not likely to have been brought about in this way. In 
two of our six patients there was a notable increase of lympho- 
cytes after operation, in one revealing a leukaemia. This is ccr- 
cainl}'- suggestive of a splenic control of the number of Ivmpho- 
cj'les in the blood. 

In conclusion, we wish to emphasise that these six patients 
represent only a small fraction of those with reticuloses whom 
we have seen during the same period. Nothing is further from 
our intention than to advocate indiscriminate operation in the 
reticuloses. The proportion in whom the .symptoms can be even 
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temporarily relieved by splenectomy Avill always be small. 
Nevertheless; our results indicate that there is this small 
proportion in whom splenectomy may be fully justified, in the 
same way as palliative operations are justified in other forms 
of malignant disease. Our results also indicate that when similar 
patients are submitted to splenectomy in the future, it will be 
of value to carry our more quantitative studies of the marrow 
and more detailed cytological examination of the fresh spleen 
(Doan and Wright, 1946), in the hope of learning more about 
the morbid physiology of these diseases. 

Summary. 

1. Splenectomy has been carried out in 2 cases of sarcoidosis, 
1 lymphoid follicular reticulosis, 1 lympho-relicular medull- 
arjf reticulosis, and 2 aleukaemic leukaemia. 

2. The indications w'ere pressure symptoms (2 cases), leuco- 
penia (2 cases), thrombocytopenia (1 case) and diagnosis 
(1 case). Satisfactory relief of symptoms was achieved in 
5 out of the 6 patients. 

3. Tlie changes in the blood and the bone-marrow after splen- 
ectomy are briefly described. 

I am greatly indebted to Mr. D. C. Corry and Mr. A. Elliot- 
Smith, who operated on the patients, and to Dr. A. H. T.Robb- 
Smith, who made the pathological reports. 
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Introduction. 


The diet of Norwegian families has been vepcalcdly invcsli- 
f'aled during Jhc jircscnl ccnlurv, nolwiflislanding which we. 
have, even in ordinary limes, a very liiniled hnowlcdge. of Ihe 
did of the Norwegian people. None of the invesligalions has 
been suflicienUy rejn-cseulalivc and comprehensive to give 
other than fragmenlary information. ICspecially inadecjnalo is 
our knowledge of the diet of the rural population. 

Earlier investigations arc of two categories: 

(1) . Statistical examinations whose in incipal object has been 
the ascertainment of the cost of living with a view to index 
calculations. 'I'hese examinations have J)een ])ased on house- 
hold accounts kept for a fairly long period, up to 1 year. 

(2) . Investigations by doctors of the dietary of certain ])oi)iila- 
tion groups. Though these have been considerably more tho- 
rough they liave, on the other hand, cojuprised relatively few 
families and covered shorter periods, from 1 to •! weeks. 

The most important earlier surveys are: 

(1). Examination by the Central Bureau of Slalislies of the 
budgets of 12 Oslo labourer families for 1 year from .May Isl., 
1900. 


(2) . Examination by the Statistical Oflice of Christiania 
muniei))alily, into housclmld accounts of 171 less jirosperous 
families in a number of Norwegian towns, during a j)oriod 
dating from Sept. 1st, 1912 to Aug. .'list. Hll.'l. 

(3) . Survey by the Central Bureau of Statistics, of the cITecl 
of the high cost of living during World war I on the diet. The 
survey included labourers and functionaries in a number of 
Norwegian towns. 051 accounts wore kept in August 1910 as 
against 531 in February 1917, 

(4) . Survey (1918-19) by the Central Bureau of Statistics of 
the cllccfs of the foodralioning. The survey covered a period 
of 1 year Irom Sept. 9lh. 1918 and comprised the household 
accounts of 48 labourers, 20 minor fimetionaries. and 14 other 
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lunclionaries. Of these accounts. 51 were from Oslo and 31 
from Bergen. 

(5) . Examination (1927-28) by the Central Bureau of Statis- 
tics. This included 166 complete, yearly accounts of 135 labour- 
ers families (Oslo 44, Bergen 42, Stavanger 12, Trondheim 22 
and Drammcn 15) and of 31 other families. 

(6) . Gerhard Hcrlzhcrg's examination into: Nutrition, health 
and. environment in Dale, Bruvil(:,-Weslern Norway. The exa- 
mination included the families of 21 labourers, 7 higher functio- 
naries, 4 minor functionaries and 3 small farmers. It was made 
during 3 separate weeks: winter, spring and autumn of 1930-31 . 

(7) . Karl Euang's and Olio Gallimg Hansen’s iavestigation 
(1933) of the diet of 301 poorly situated families. The bread- 
winners were forest workers, agricultural workers, smallfar- 
mers and industrial workers. The investigation was carried on 
during 4 weeks of May and ,Tunc 1933. 

(8) . The Karl Evang, Otto Galtiing Hansen and Johannes Lund 
investigation (1935-36) in Bjarkoy, Northern Norway. The 
investigation included 7 families and was made in 3 periods; 

4 weeks in Septcmbcr-October 1935, .lanuary-Februarv 1936, 
and Scptembcr-October 1936. 

(9) . Invc.sligalion (1936-37) by Karl Evang, Otto Gallimg 
Hansen and Halnard Lid in Lodingen, Northern Norway. The 
investigation comprised 22 families and was made in periods 
of 4 weeks: May- June 1936, Septembcr-Octobcr 1936, and 
January-Fcbruary 1 937. 

(10) . The Karl Evang and Otto Gallimg Hansen investigation 
(1936-37) in Oslo and il.s vicinity. The invc.sligation included 
181 families, of which 88 were in Oslo. 117 families were 
investigated in 3 jDeriods, the others in 1 or 2 periods. 

The investigations referred to in 8,9 and 10 have, as yet, 

been made public only in part. 

(11) . Gerl M. Hoijc's investigation (1937-38) in Valle, Sele.sdal. 
It included 15 families, 10 of which lived on the typical, old- 
fashioned <(Valle-dict». The investigation was made during 
periods of 14 days, in April 1937 and September 1938. 

(12) . Ole Glorstcin’s .survey (1938) in Skfmland. It compnsec 
9 Lapland families and i>rocccded for a period of 4 weeks during 
Novembcr-December 1 938. 
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(13). The 01 fo Galliing Hansen invesligalions (1941-46). The 
investigations, not as yet conchidcd, have, for the most part, 
comprised Oslofamilies. Tlicy liavc been carried on in periods 
of 2 weeks, generally 3 periods per year. The number of families 
participating in the ditTercnl series has varied from 73 in the 
first (February- June 1941) to 31 in the .lanuary-February series 
in 1943. The results have not yet been made public. 


The investigations undertaken by the Institute of Hygiene 
were occasioned by the fact that during the war, in my capacity 
as medical inspector at A/S Freia chocolate factory, 1 remarked 
a loss of weight among the employees, notwithstanding the 
generous contribution made them by the company to augment 
their food supply. 

An investigation was therefore undertaken among Froia's em- 
ployees, and with the assistance of the medical inspector of 
A/S Electric Bureau, Haakon Natoir/ M. D., a simnlar one 
among the employees at this factory. Both concerns mani- 
fested great interest in the undertaking and made contributions 
to its financial .support. 

It was originally planned to begin similar investigations in 
a number of other concerns in Oslo and, if possible, over the 
country, but for various reasons this plan was abandoned. 
Firstly: it was imperative to keep the investigations secret from 
the then e.xisling authorities, Avho, one could safely assume, 
would misuse the findings if they came into possession of them. 
This necessity for secrecy complicated the investigations and 
tended seriously to limit their extent. Secondly: the workers 
as a rule, proved reluctant to participate in the investigations. 
This was not due to prejudice against this sort of investigation, 
hut to a very reasonable suspicion that the investigations — all 
assurances to the contrary notwithstanding — were of nazi insti- 
gation, and should therefore be met Avith sabotage. Only in 
those concerns with which we had previously been connected, 
such as Freia and Electric Bureau, were we at no such disadvan- 
tage, and not even in these concerns was it ea.sy to gel a suffi- 
ciently large number of families; for one tiling, (he housewives 
regarded the accurate keeping of accounts and weighing as loo 
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great a. burden to assume, considering all the other work and 
standing m queues, Then there were many who declined to 
participate because of unwillingness to put on record what sort 
ol food they had in their larders. (The black market was 
patronized liy all classes). The number of families was further 
1 educed bj’ the fact that some of the questionaries were so 
imperfectly filled in as to be useless. 

Outside Oslo it was possible to undertake only one survey, 
at Arcndal and Hisoy, where the health officer Slion W. Erichsen 
M. D. assumed the work. This undertaking, however, had to be 
abandoned after a lime as a result of a rumour circulated to the 
cITecl that the survey had been instituted by the rationing 
authorities with a view to reducing rations. It proved impossible 
to continue the work in the face of such a rumour. 

Material. 

At the Electric Bureau a total of 5 surveys were carried out. 
The first was made in January 1943, the second in June 1943, 
the third in May 1944, the fourth in November-Dcccmber 1944 
and the fifth in May 1945. In all 17 families participated in 
these surveys; but only 5 participated in them all; the others 
Avere examined from 1 to 4 times. The number of families 
participating in the various surveys Avas 14, 10, 7, 7 and 13 
rcspectiA’cly. Se table 1. 

At Freia there Avere 3 series of iuA-estigations. The first Avas 
made in November-December 1942, the second in October- 
November 1943, and the third in May 1944. The reason for 
not continuing these iiiA'csligalions beyond that date Avas that 
from August 1944, the factory began to make the «Svcdish 
Soup» AA'hich Avas served school children, old people, inmates 
of orphans homes and others. The soup, AA'hich Avas very nom 
rishiiig, Avas served lo the AA'orkers in such large and yaiyiiit, 
portions that it aa^s considered impossible to ascertain hoA\ 
much their food had been augmented in this Avay. Altogether, 
16 families participated in these investigations. Only 6, hoAv- 
ever, took part in all 3; the others were examined once or 
tAvice. The number of families in the various investigations 

AA'ere: . 11 , 12 and 8. 
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Table 1: Number of man values in the families inuestigaied. 


I nvcstigalion -series ; 

Fam. 

no. EBI ER II EB III EB IV EB V FI F H 


F III 


H 


3,33 
a ,11 


3,43 3,3G 


3,33 

I 0^1 


1,43 

Q 70 


.1 

1,90 

2,15 




2 

2,63 

5,23 

5,43 


5,53 

3 

3,49 

3,49 

3,49 

3,49 

2,66 

4 

3,73 

3,73 

3,73 

3,73 

3,83 

5 

4,66 

3,83 

3,66 

1,83 

1.83 

6 

2,73 

2,73 



2,35 

7 

3,88 

3,13 

3,52 

3,33 

2,53 

8 

2,63 

2,83 




9 

2,63 

2,43 


1,83 

1,83 

10 

2,43 

2,43 

2,53 

2,53 

2,53 

U 

2,43 


2,53 

2,53 

3,53 

12 

2,63 





13 

2,43 





14 

2,93 




3,13 


2,83 



3,83 

2,83 

2,33 

2,33 


4,56 

3,03 

1,58 

1,58 

0,83 

4,43 

1,50 

1,83 

1,83 

1,83 

2,63 

5,13 

0,83 

0,83 

0,83 

4,03 

3,63 

0,83 



2,58 

4,89 

0,83 

0,83 

0,83 

5,85 

,4. 46 

0,83 



2,83 


0,83 

0,83 

0,83 

2,66- 



1.83 

1,83 




1,66 





0,83 

0.83 




0,83 





0.83 





15 

16 
17' 


3.4‘> 

2.83 

2,33 


Tot. 41,13 31,98 24,98 19,27 38,40 19,40 17,64 11,17 40,96 35,69 

= 2,S0,.59 

Orphan honic.s I; 19,04 
->1- II; 15,72. 


In Arendal and Hisoy only one sci'ic.s of inve.sligalions wa.s 
made, in Novcinbcr-Dcccinbcr 19-13. Thj.s included 11 families 
in Arendal and 9 in Hisoy. Two orphans’ homes were also 
investigated, one in Arendal and one in Hisoy. 

Table 2 shows (he number of persons in the families e.vamined 
in each separate scries. The lamilies were generally small, 
consisting as a rule of 3 or 4 members. The Freia families 
B'crc especially small. Of the 16 «lamilic.s» examined at (his 
factory, 6 consisted of a single person. At Freia, during the 
war, there were relatively few who supported families; unmar- 
ried, elderly women comprised, to a large extent, (he labour 

force of the factory, and this was rcllectcd in the composition 
of the inaterJal. 

The number of children under 1.7 years was small in the 
Oslo material, particularly in the Freia «familics». In the 

Arendal and Hisoy material the number was somewhat larger 
lable 2. 
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Table 2.- Number of persou, „n.rr,ipole,l. 

Investigalion series; 

Eiectric Bureau p^cia Aren- 

I II nr IV V T „ " 

~ :: — ^ <lal Hisoy Total 

0 0 « Tb TT^ ^ ^ — -~ 

""00 0 0 0 0 1 0 ! 

" ^ ^ 0 1 0 0 0 2 3 s 

2 1110 0 n n o f ® 


000 

0 0 0 0 0 0 0 0 

0 ^ 1 0 1 0 0 0 

2 1 1 1 0 0 0 0 

4 3 3 2 5 2 1 1 

7 o 2 2 5 2 1 0 

n 0022 242 

0 0 0 0 0 5 6 5 


3 2 20 

3 1 28 

0 2 15 

0 0 16 


Number of families 14 10 7 7 li 12 8 

Number of families '04 

with children under 

11 7 5 4 8 2 2 1 7 7 

Number of children 

under la.yrs 14 10 8 5 11 3 3 2 17 22 


3 3 2 17 22 


Wife 6 mos. pregnant. = Investigated also an Orphan home (Orphan home 1) 
with 5 adults and 19 children under 15 yrs. ^ Investigated also an Orplinn 
home (Orphan home II) with 5 adults and 16 children under 15 yrs. 


Table 3 shows the age and sex-distribution of the families 
examined, in the first survey in which they took part. Also in 
this table it is apparent how few younger people are represented 
in the Oslo material. 


Table 3: Age- and sc.v distribution of the families in the first 
investigation in which they participated. 


Age 
in yrs. 

0 - 1 
1- 4- 
5- 9 
10-14 
15-19 
20-64 
65 a.m. 


0 0 
1 2 


18 20 38 


Arendal 


w 

total 

,\I 

W 

total 

M 

W 

tota 

0 

0 

1 

0 

1 

0 

0 

0 

1 

1 

1 

3 

4 

1 

4 

5 

1 

1 

5 

2 

7 

2 

4 

6 

1 

1 

3 

2 

5 

*6 

5 

11 

0 

1 

6 

3 

9 

1 

3 

4 

17 

23 

11 

12 

23 

6 

9 

15 

2 

3 

0 

1 

1 

2 

2 

4 

22 

30 

27 

23 

50 

18 

27 

45 


All ages 29 30 59 
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Method. 


The examination periods were of 14 days duration. At llie 
beginning of every period, the family xvas visited by an assistant 
who got information from the housewife concerning the number 
of members of the family, their age and occupation, number of 
meals per day, food habits etc. Together, she and the house- 
wife weighed the food on hand and recorded its sort and 
quantity. As a rule all food was weighed; the only supplies 
excepted were those which the liousewifc declared were not 
for consumption during the period of investigation (such state- 
ments were verified later), and food of which the families had 
large stores, as potatoes and similar things. In the latter ease, 
the housewife was directed to weigh daily the quantity taken 
from the store and enter it on the chart for that day. 

During the same visit, the assistant explained the method of 
proccedure and gave the housewife a chart for each of the 14 
days. On these the housewife was to note daily the kind and 
quantity of food bought, or acquired in other ways. She should, 
furthermore, Avrile doAvn the kind and quantity of food taken 
out of the house or used as animal feed. Ordinai'y household 
waste was not to bo recorded ns it would be taken account of 
in another way. If any member of the family had eaten any 
meal away from homo and the food Avas not brought from 
home, exact information as to its content and (pjaiiJily Avas to be 
given. If there Avero guests for any meal, the housewife was to 
designate Avhich meal, the number of guests, as avcU as their 
age and sox. 


On the other hand, the chart look no account of flic price of 
food bought. Usually, in juA'cstigations of this kiml, it is of great 
importance to include information regarding the cost as, under 
normal circumstances, the food of the family depends for a 


great part on the family’s financial status. During the war, how- 
ever, conditions were not normal; all classes Avero avcU otl’ as 
to money and the dietary Avas determined by availability in a 
far greater degree than by financial standing. Information as lo 
l ie price of food Avas therefore of less importance under these 
encumstances than it would otherAvise have been. Tliere Avas 
also a special reason for not including such a question; a great 
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majonly of families procured larger or smaller quantities of 
ood «illegally» and at prices Higher than those fixed by the 
authorities. This applied to our families in no small decree 
They were willing to put this food on the records but it was 
evident that they were reluctant to put the prices down in black 
and \vhite. Rather than risk the families’ withdrawal from the 
investigation or getting incorrect infoianation, we decided not to 
include this sort of question. 

To insure that the charts were filled out as accuratelv and 
circumstantially as jiossible, during the first periods our assi- 
stant visited the families every few days. Families that had 
participated during several periods were visited less often, once 
it was apparent that the visits Averc not necessary. 

At the conclusion of the period, food supplies on hand, were 
again weighed, and the findings noted. 

On the basis of the hvo weighings and the daily records, the 
consumption of the various foodstulTs during the period of 
investigation was calculated. As customary, the calculations 
were carried out per man value per day. 

Of the numerous co-efficient scales in use, we chose Caiheart 
and Murray’s. This scale was chosen owing to the fact that it 
has been employed in the majority of previous investigations 
in Norway, -as in those made by Evany, GaKung Hansen and 
associates, as well as by Hoyc and Siorstcin. 

If any members of the family had eaten one or more meals 
away from home and had not taken the food with him, we 
tried, as a matter of principle, to ascertain the sort and quantity 
and added it to the family’s consumption for that day. 

But when it was impossible to obtain the required information 
as to the composition of the meal, a correction of the man value 
of the individual in question for that day was inserted, de- 
ducting respectively Va of the value for each of the meals: break- 
fast, dinner and supper. When the families had guests, we 
proceeded in the same manner, making additions of the same 
size to the man value of the family for that daw 

Tlic calculation of the contents of nutrients of 
purchased Avas mainly undertaken on the basis of E. H. ciw - 
<<Kostlmre». Scliiolz’s table is based chiefly on Groih-Pedersen s 
comprehensive table, but Norwegian investigations recenc a 
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somewhat more pVominent place. Besides vSehiol/, s taldc, we 
made use of Grolhd^eterscn’s table, and in a few instances, 

of 5 c 7 ifl//’s «Nahrungsmiltcllabelle». 

Tlie calculation was, however, complicated by the tact that 
during the war the composition of a numher of foodstuffs was 
quite different from that of ordinary times, and consequently 
there was no information about them w the tables. Yv o were 
therefore obliged to procure our own figures for a number of 
foodslufls. The clicmical division of the Oslo Deparlcmcnt of 
Health gave us analyses of such foods as cod, sailed and steeped 
in lye, kippers and «Ivlip])risk». Information as to lu-cad and 
bakery products wo received from Dr. chem. A. Schulcnid of 
Krisliania Brcadfactory; and the various ])roduccrs informed us 
of the composition of the di/Tcrcnl spreads they made for use 
in sandwiches. Margarine factories gave us informations as to 
the amount of butler and vilamines contained in margarine. 
The content of nutrients of a few prepared foods, such as fish- 
pudding, fishcakes and things similar, had to ])C calculated 
from the recipes current at that time. 

In computing the caloric value of the food we used the 
Atwater's figures; 4, {?, 4 calories per gram of protein, fat and 
carholwdratcs respectively. These figures allow for loss in ai)- 
sorption, but not for loss due to wa.slc. .According to BigwoocL 
the amount of household waste in European families varies 
considerably; from 1 A % in poor families to a considerably 
higher per cent in more jn-osperous classes. We decided that 
2 % was a reasonable deduction for our families as there was 
u}Klou])tedIy a minimum of household waste during the Nvar. 
For (he orphans' homes we made a deduction of 10% a.s 
c.xpericncc has shown lliat llierc is aj'iprcciably greater waste 
in institutions than in homes, and particularly great in orphan 
a.sylums. 


The Composition of Diet. 

Table 4 shows the average intake of the individual loodslulls 
per man value per day. The table gives the figures for each 
mvcsligaPons senes, and the average values for the Oslo series 
for those of Arendal-Hisoy, and for all the investigations. ‘ ’ 





fa hie 3: Fond conxitmplion in differrnl diel-i/incslif/ah'ons in Oslo. 

Clinsliaiiia Ceniral Onlral Ccninil Kvaii^ and Plan of 

.Slalislical JJiircau of ntiroati of Uun-aii of (»aUv\n^- Slate Fond 

oflicc Slatislirs Slalislics Slalislics Hansen Strom ('ouncil 

191*2' t:t 191(1 17 !9t«--19 19*27 -'2H H.WP.-:!?** 191*2—15 19*.19 
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In InMc 0 onr rcsulls f,om Oslo arc compared rvilh ,he 
osulls of some of ftc invesligalions previously carried ■.ojl 
anK^ng workers m Oslo. Likewise in table 6 the average i^akies 
or a 1 our invcsligalions are compared with results of a number 
ol otlicr dietary surveys made during the past 15 years. 

In judging these tables one must, however, be aware that the 
figures are not in the strictest- sense,- comparable. Different 
methods have, in part, been employed in the investigations, and 
the figuics have not always the same meaning. For instance, 
the official, statistical investigations give inadequate information 
legaiding consumption of vegetables. The investigations of 
1912'13 and 1918-19 have information on the consumption of 
cabbage only, Avhilc those made in 1927-28 give figures as to 


llic consumpliou of cabbage and carrots. The figures for the 
official, slalislical invcsligalions of the consumption of butchers’ 
meat, also comprise wares of little nutritive value, such as soup- 
lioncs etc. In the olher investigations, our own as Avell, such 
wares arc nol included in the figures for meat. In some investi- 
gations the calculations have liccn based on the American man- 
value scale, while in others Cathcarl’s has been used. This is 
of less importance in the relatively rough comparison between 
intake of the various groups of foodstuffs. The difference be- 
tween the familic.s’ financial status, the food to which they are 
accustomed, etc. is, however, of greater importance. All the 
investigations comprise relatively few families, and it is there- 


fore imjiossible to disregard the effect of such factors. 

In order to judge the diet during the war, it is imperative to 
l)car in mind liow peoples’ dietary, especially in cities, changed 
during the 20 or 30 years before the wav. This change, cleaily 
sliown in table 5, i.s first and formost characterized by increased 
consumption of protective foods. From 1912 to 1939 there was 
greatly increased consumption of meat, fish and whole mdk 
in 0.sio, while consumption of skimmed milk decreased. Ihe 
total consumption of butter and margarine, eggs and cheese 
rose considerably. There was undoubtedly increased consump- 
tion of fresli vegetables, fruit and berries, though 
regarding these foodslufis is incomplete. In the oHiei , 
the use of cereals-bread, pastry, flour 

down, wliile the consumption of potatoes fluctuated. Besides 
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ftese changes (here we also others which are characteristic 
and coffee consumption ot sugar 


Compared with this, the chief feature of the diet of the 
wartime was a decrease in the consumption of meat, fat, whole 
milh, cream, cheese, eggs, margarine (but not butter), berries, 
fi nil, sugar and coffee. Consumption of skimmed milk increased, 
though not snfficicnlly to compensate for the decrease in con- 
sumption of whole milk. Thus the total- consumption of milk 
was less than it had been before the wav. There was a some- 
what greater consumption of cereals and a riiuch greater con- 
sumption of potatoes, fresh vegetables and fish. While all of 
these changes cannot be characterized as unfavourable, it can, 
already after this analysis, be given as a general characteristic 
of the war-time diet that, from the standpoint of nutrition, it 
was nnqucslionably inferior to the prewar diet. 

In the last column of table 5 are entered the quantity of 
individual foodstuffs which our families should have had ac- 
cording to the suggestions of the State Food Council of 1939. 
Tliis Council was appointed by the governement in the autumn 
of 1939 to decide the state’s food policy during the war. Early 
in 1940 it presented a proposal for a national dietai-y in the 
event of the country being partially cut otT. The german invasion 


of Norway nullified the work of this Council and. as the tables 
show’, the diet on w'hich w'C lived during the w’ar diverged widely 
from that proposed by the Council.' The consumption of meal, 
milk, butler, margarine and other fat, cheese, eggs, fruit, berries, 
sugar and coffee W'as lower than the Council planned it should 
he, w’liile the consumption of fish, cereals, potatoes and vege- 
tables was higher. 

The consumption of individual foodstulTs was as follows. 

The average daily consumption of bulcher’s meat was 32,3 gis. 
per man value. This is the low’cst value ever found by any 
earlier investigation in this country. Even the fannhes on rehe 

which were examined by Evang and Gaining Hansenm 1933, had 
a higher consumption average. In judging the figures it is necess- 
ary to lake into concideration the fact that several of the fannhes 
received the c.xtra meat ration allotted for heavy labour; wi lou 
that the figures w’ould have been still low^ei. E ann les. 
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12,8 % of the total, consumed no meat during the period of 
investigation (table 7). 


Table 7 : Consumption of meat and meat products 


in the various families. 

Grams per 

M.V.perday 0 1-19 20-39 40-59 60-79 80-99 

Number families 13 36 21 14 9 2 

0/^ 12,7 35,3 20,6 13,7 8,8 2,0 

Average consumptioti = 32,3 grs. per man 


10 0 a.m. Total 

7 102 

6,9 100,0 

value per day. 


Consumption of fish averaged 285 gi-s.per man value per day. 
This is the highest value ever found by any dietaiy investigation 
in Norway. It is even higher than that found by Evang, Galtung 
Hansen and Lid in their investigations among Lodingen fisher- 
folk in 1936. Consumption varied greatly, however, in the dif- 
ferent families (table 8), the lowest consumption being 73 grs. 
and the highest 700 grs. The average consumption of herring 
was 62 grs. per day. 


Table 8: Consumption of fish and fishproducts 
in the various families. 

Grams per 

MV per day < 100 100-199 200-299 300-399 400-499 500 a.m. Total 

Number families 3 21 34 29 10 5 102 

% 2,9 20,6 33,3 28,4 9,9 4,9 100,0 

Average consumption = 284,5 grs. per man value per day. 


Whole milk consumption was 256 grs. per man value per day. 
This is a very low value; it is the lowest on record with the 
exception of that found by the investigations made in 1912-13 
by the Central Bureau of Statistics. It must, however, be rc- 
raenbered that our material comprised relatively few children, 
and in such material, even in normal times, one would find a 
low consumption of whole milk, though not so low as in this 
investigation. Of the 102 families examined, 28 (or 27,5 %) 
consumed no whole milk during the period of investigatio,n 
(table 9). The highest consumption was 964 grs. per day; by 

a woman who, because she was dyspeptic, had an extra ration 
of milk. 


2— Axel Slrom. 
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Table 9; Consumption of whoh milk in the vasions famities. 


Grams per MV <100 100 - ■ 200- 300- 400- 

W9 299 399 499 


500- 600- 700- Tolol 
599 699 1000 


Number families 28‘ 13 25 23 

% 27,5 12,8 24,5 22,5 


2 4 : 1 6 102 

2,0 3,9 1,0 5,8 100.0 


Average consumption — 255,7 cc per man value per day . 

Includes 11 who had 0 consumption. 


The mean consumption of skimmed milk was 130 grs. per 
man value per day. As already mentioned, this represents an 
increase over the pre-war consumption. As for Oslo, it is necess- 
ary to go hack to the First World War and rationing to find 
such a high consumption of skimmed milk. In the individual 
families consumption ranged from O to 884 grs. (table 10). 


Table 10; Consumption of skimmed milk in the various families. 
Grams per 

MV per day <100 100-199 200-299 300-399 Total 

Number families 45' 32 21 4 102 

% 44,1 31,3 20,7 3,9 100,0 

•Average consumption = 130,3 grs . per man value per day. 

’ Includes 6 who had 0 consumption. 

Consumption of milk of all sorts averaged 404 grs. per man 
value per day. This is the lowest value ever found by any 
previous investigation; even the families on relief who were 
examined by Evang and Galtung Hansen in 1933, had a higher 
consumption. Table 11 shoAvs bow consumption varied in the 
different families. 


Table 11: Consumption of total milk in the various families. 


Grams per MV 100' 200- 

■ per day <100 199 299 

Number families 2 8 16 

% 2,0 7,8 15,7 


300- 400- 

399 499 

30 24 

29,4 23,5 


Average consumption = 403,8 grs. 


500- 600- 700 Total 

59 9 699 a. m. 

~~ll 4 7 102 

10,8 3,9 6.9 100,0 

per man value per day. 


Consumption of bnlter, margarine and other fat combined 
averaged 42 grs. per man value per day. Also this represents 
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Table 12: Conmmption of butter, margarine and other fat in 

the various families. 

^ 0-19 20-39 40-59’ 60-79 80 a.m. Total _ 

^ ^ 34 ~ 51 9 *3 

Number fainiJies o 100 0 

4,9 33,3 50,0 8,8 2,9 lOU.U 

“ Average consumption = 41.7 grs. per man value per day. 


the lowest value any investigalion has ever found. But consump- 
tion in the various families ranged all the way from 12,7 to 99 gi'S. 
(table 12). The latter, very high value was that of a family who, 
after having had no butter or margarine for a protracted period, 
bought a quantity after Norways’ liberation. In their joy over 
their regained freedom and the butter, they indulged in the 
latter for several days. The variation in also other foodstuffs 
is to a great part due to the fact that their distiibution was 
uneven. For a long time one might be without them and then 
suddenly procure rations for several weeks at one lime, which 
generally led to increased consumption for the first few days. 

There was a very low consumption of eggs and cheese. About 
half of the families examined consumed none during the period 
of examination (tables 13 and 14). 


Table 13: Consumption of cheese in the various families. 


Grams per M V 

per day 0 1-9 10-19 20-29 30-39 40-49 50 a.m. Total 

Number families 47 15 17 15 4 1 3 ’ 102 

% 46,1 14,7 16,7 14,7 3.9 1,0 2,9 100,0 


Average consumplion = 10,0 grs. per man value per day. 


Table 14: Consumption of eggs in the various families. 


Grams per MV 

per day 0 1-4 5-9 10-14 15-19 20 a.m. Total 

Number families 67 14 11 5 2 3 102 

% 65,7 13,7 10,8 4,9 2,0 2,9 100,0 


Average consumption = 3,0 grs. per man value per day. 


The mean consumption of flour, bread and pastrg, calculated 
as flour, was 354 grs. per man value per day. For Oslo this 
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1 epi cscnls a certain, though not a great increase over that o£ 
pre-war years. Most of the previous investigations in Norway 
have found higher values. Table 15 shows the range of con- 
sumption for the various families. 

Table la: Commnpiion of flour, meal and paslnj in the various 


families. (Computed as flour.) 

Grams per M V 

per day <200 200-299 300-399 400-499 500-599 600 a.m. Total 

Number families 3 25 48 20 3 3 102 

% 2.9 24,5 47,1 19,6 2,9 2,9 100,0 


Average consumplion = 354,4 grs. per man value per day. 


The average consumption of potatoes was 590 grs. per man 
value per day, being the second highest value ever found by any 
investigations previously undertaken in Norway; the highest 
was 796 grs., which Storsiein found in his investigation of daily 
diet among the Laplanders in Skanland. Consumption varied 
from 200 grs. to over 1 kilo daily (table 16). The highest 
consumption was found in 3 families in Arendal-Hisoy, and 
was 1033, 1107 and 1234 grs. Although naturally sceptical of 
such riguvcs, wc were unable to find any mistakes and did not, 
therefore, fed iuslified in excluding these families from our 
malcrial. As will he seen from talfie 16, many other families 
had a very high consumption of potatoes. 


Table 16; Consumption of potatoes in the various families 


Grams per ^tV 
per day 
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Consumption of fresh uegeiables was on an average 191 grs., 
which represents a great increase over findings of earlier investi- 
g'ations. Consumption varied greatly for the different families 

(table 17). 

Of fruit, berries, jam and fruiljiiice, the consumption averaged 
70,9 grs. While this is not in all respects comparable vdth 
figures from previous investigations, it is quite a high value. 
As in the case of vegetables, the results from the various families 
differed widelj" (table IS). 

Table 18: Consumption of fruit, berries, jam and juice 
in the various families. 


Grams per tOO- 200- 300 

MV per day 0 1-19 20-39 40-59 60-79 80-99 199 299 a. m. Total 

Number 

families . . 9 25 18 15 8 5 13 6 3 102 

% 8.8 24,5 17,0 14,7 7,8 4,9 12,8 5,9 2,9 100,0 


Average consumption = 70,9 grs. per man value per day. 


The mean sugar consumption was 34 grs. per day. This 
figure includes use of syrup, honey and «Snohetla», a spread 
containing 80 % sugar. Compared with that of prewar years, 
the sugar consumption is very low; it is practically the same 
as that found in the tj'pical «Valle diet» described by Hoye. 
Tablel9 shows how consumption varied in the different families. 

Table 19: Consumption of sugar and like things 
in the various families. 

Grams per M V 

per day 0-9 10-19 20-29 30-39 40-49 50-59 60 a.m. Total 

Number families 4 9 25 29 26 5 4 102 

% 3.9 8.8 24,5 28,4 25,5 4,9 3,9 100,0 

Average consumption = 34,2 grs. per m an value per day. 

In table 20 is noted the consumption of the chief foodstuffs 
in families with and without children under 15' vrs. of age. 
As will be observed, the consumption of meat, fish and sugar 
was virtually the same in both groups. Consumption of milk, 
cereals and potatoes was greatest in families with children 
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whiic (liat of l)utlcr, margarine and oilier fat, fresh vegetables, 
fruit and berries was highest in childless families. 

Table ‘2(1; Consiiin/ib'on of foodstuffs in families with and 
wilhoul children under 15 ijrs. 


Meat, iiuvilpr/xhicls 

KKh 

Total milk 

niiltiT, ntariiarinc a. o. fat 

llri'.-til. Ilnur i-mral. as Hour comiuiU-d. 

Potatoos 

I'rcsli vcStctaldcs 

Kniil, hcrrii's, j.im niiil juice 

Simar 


Coiisiimplion in 
5-1 families 
With children 
under 15 yrs. 

.'12.0 

283 

438 

41.7 
309 
CIO 
ICl 
52.9 

31.8 


Consumption in 
47 families 
Without children 
under 15 yrs. 

31,9 

278 

357 

4G,l 

331 

582 

224 

90,0 

33,4 


The diet of the two orphan homes was not the same as that 
of families. A cotnparison of the diet of the 

that of the Arendal-Ilisoy families (table 4) sho^^cd tha 
consnmpli‘'n condensed milk, c^g 

,„„l ,trie<i vegetables was lower, in some eases much lo^^er. i 

cream, eheest , i r, , , ....rpoic increased, and 


raiilv. 


The Caloric Value of the Diet. 

, r ,1 diet is .shown in table 21. Ibe 
•ph^. net ealone, value of I afterward 

results for each separate fami J - .average for all series 

,,,,,, c for eac-h ser.es gi-- 

h.ns Iieen cjilculated, p clilTcrcnl senes 

j..,iflawe iu „„uuc condilions. 

,vc,T .■■■i.Tk-.l mil al <l,ncrcnl l.nics . ^ 

ii„. iir.<i assc lo .1730 calorics, 

, the calorie intake laiioco 


Bureau, 


Table 21: Net calories per man value per day in families investigated. 


CALORIC VALUE OF DIET 
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^ Wife 6 mos. pregnant. With family no. 1 not included. =• Shiftwork Ale little and irregularly. * Dyspepsia, ale little.® With 
families no. 7 and 8 not included. 

Orphan home I, Arendal: 3024 calories per man value per daj". 

— » — II, Hisoy: 2984 — » — 
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Witt jn average of 3158 caloriea. The highest value was found 

‘iTn^ ““f "8 “f “ “an and Ms six-months pregnant 
wife. If Hus family is exluded, the mean for the series is 3046 
calories. 


The second series was carried out in June 1943. The values 
for the individual families fluctuated between 2741 and 3759 
calories, with an average of 3206 calories. 

The third series was undertaken in May 1944. The values 
for the various families varied between 2458 and 3596 calories, 
with a mean value of 2905 calories. 

The fourth series, wliich was made in November 1944, ranged 
from 1893 to 3076 calories and averaged 2565 calories. 

The fifth scries was carried out in May 1945. In this series 
also there were great fluctuations, from 2124 to 4134 calories. 
The average was 2900 calories. In this series, it must be observed, 
there was a great difference between the families examined be- 
fore and those after liberation. From table 22 it will be seen 
that the 4 families investigated before liberation had an average 
intake of 2312 calories as against 3167 calories of the families 
whose investigation began after liberation. One also sees that 
the intake of the greater number of essential foodstuffs was 
appreciably higher in the latter group than in the former. 
This is not due to our having accidentally begun the investi- 
gations in some families who generally had a lower intake than 
others. In the previous investigations, these families had not 
a lower average consumption than the others, hence there must 
have been something special about the fifth investigation series. 


Table 22: Caloric consumplion and average consumption of most 
important foodstuffs for investigation E. B. V. 


Average consumption per man value per day. 


Survey 

hegan 


Butler 

Number ^^e.^t Fish Milk and Pota- 
familics marga- toes 


rine 


Vege- Fruit, Sugar Calo- 
tables Berries ries 


Before 

liberation 

After 

liberation 


4 19,9 

9 84^ 

64.8 


204 

215 

212 


341 

27,2 

381 

89 

31,5 

34,3 

322 

52.7 

527 

98 

17,1 

35,8 

328 

45.2 

481 

96 

21,6 

35,4 


2312 

3167 

2900 


Total 


13 
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The probable explanation is that just at that time certain foocl- 
stulTs, among others butter and margarine, were procurable, 
and as people did not consider it neccssaiy to hoard the supplies 
after liberation, they ate larger quantities. 

The first investigation series at Freia was carried out in 
November-Deccmber 1942. Individual consumption ranged 
from 1879 to 3245 calorics, and the average was 2596 calories. 
Two of the families had a particularly low consumption, the 
one 1879 and the other 1935 calories. On looking into the 
matter they were found to be 2 women who lived alone. On 
suffered from dyspepsia and consequently ale little — only now 
and then taking the lunch served at the factory. The other 
had shiftwork, and as this made it difficult for her to 
stand in food queues, she ate little. If these 2 ,, families,, 
are not included, intake varies from 2392 to 3245 calorics, with 
a mean of 2750 calorics. 

The second scries was undertaken in October-November 1 943. 
The results ranged from 2153 to 3050 calorics and the average 
was 2708 calorics. 

The third series took place in May 1944 (simultaneously with 
the fourth series at the Electric Bureau) and varied from 2261 
to 2969 calories, with a mean of 2603 calorics. The average 
values agree A'ery well with the corresponding values for llie 
series carried on at the same time at the Electric Bureau (2565 
calorics). Both are the lowest values found and seem to indicate 
that the food situation was worse at this time than at the time 
of the other investigations. 

The investigations at Arendal and Hisoy were undertaken in 
November 1943. The average for the former was 2913 calories, 
and for the latter 2708. For the 2 orphan homes the figures 
were 3024 calories and 2984 calorics. 

The average for all the investigations was 2849 calorics 
whether or not one included the 3 afore-mentioned families. 

How do these results accord with findings of caidier investi- 
gations in Norway? Table 23 compares our results willi those 
of other investigators. In order to make the results as nearly 
as possible comparable, we have re-calculated the findings of 
the others following the same method used in our investigations. 

N e have, however, allowed for 5 % waste for the other invest!- 
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Table 23. Number of net calories per man value per daij for 
series of Norwegian diet-investigations. 


Invcstigalor, yr. 


Number Net calories per 

families man value per day 


Herlzberg 1930-31 

Evang and Galtung Hansen 1933 

Entirely on relief 

Partially on relief 

Self-supporting 

All 

Evang a. o., Bjarkoy 1935-36 

Evang a. o., Lodingen 1936-37 

Evang and Galtung Hansen Oslo 1936-37 

On relief 

Self-supporting 

Hoye, Valle 1937-38 

Storstein, SkSnland 1938 


35 


3133 

92 

2538 


129 

2717 


62 

3185 

2775 

5 


3067 

22 


3262 

16 


2520 

14 


3379 

10 


3307 

9 


3658 


13 

3064 

10 

3206 

7 

2905 

7 

2565 

13 

2900 

9 

2750 

12 

2708 

8 

2603 

11 

2913 

9 

2708 


Own investigations 

E. B. I 

- II 

- Ill 

- IV 

. V 

F. 1 

II 

III 

Arcndal 

Hisoy 

gallons as against 2 % fox onxs i--"" K 

Lublcdly greater before the ^^ar ^ ^porting 

is evident from the table that pi ex calories 

families consumed, on an aver t, , ]css The lowest 

1 -t TLn^e of very limited means consumed less. 1 1 

w^found^by Eoanp and Galtung Hansen m 

among families on relief p282 ^^ries). 

On comparing these values wi gHectric Bureau, our 

amt, excepting the first 2 

values are loxver--m some c. the 

values self-supporting^ ‘^MaTl944 (Electric Bureau IV and 
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lhal which Evang and Galluug Hansen found among those 
parlially on relief in 1933, and for those entirely on relief in 
Oslo 1936-37. 

A comparison with international standards gives the same 
result. In table 24 is shown the niimher of calorics that our 
families should have had according to two of the best hnown 
standards: that of the Health Committee of the League of 
Nations and that of the Food and Nutrition Board, National 
Research Counsil, Washington 1945. The table also shows how 
large the intake should have been according to the two diets 
proposed by the Oslo Committee of 1936’-' and the State Food 
Council of 1939. 

According to all these proposals the requirements of the 
families should have been about 3000-3500 calorics ])cr day. 


Table 24. Calorie consuiuplion in our invesiigations compared 
iviih consuniplion calcidalcd on basis of N. F.'s standard, Ameri- 
can standard and two Norwegian dietary plans. 


Not caloric con.sumplion per man value per day. 


Investi- 

gations 

N. F.s 
standard* 

1936 

American 

standard^ 

1945 

Oslo Com- 
milloc’s plan® 
1936 

State Food 
CounciU 
19.39 

Own 

investigations 

E. R. I 

3097 

30GI 

3055 

31G2 

3046 

- II 

3198 

31,39 

3131 

3244 

320G 

- Ill 

3170 

3150 

3148 

3240 

2905 

- IV 

3277 

318G 

324 G 

3377 

25G5 

- 

3219 

3203 

31G8 

3301 

2900 

F. I 

3239 

3052 

3182 

3306 

2750 

n 

3234 

3090 

3195 

3315 

2708 

III 

3208 

3008 

3189 

330G 

2003 

Arenclal 

30G7 

. 3054 

3030 

3121 

2913 

Hisny 

3092 

31. 58 

31,52 

3220 

2708 


3104 

31 IG 

3134 

3243 

2849 


’ Following supplcmonls for muscular aclivily; Adults, men GOO calories per 
adults, women -UO, hoys 11-15 yrs. 400. girls 11-15 yrs. 200 and children 
Ml yrs 100. -•Recommended Dietary Allowances. Food and Nutrition Board, 
ha lonal Research Council. Washington 1945. ’ From the gross values recorded 
a ( ccuction is made: 5% for waste and :i% for loss in absorption, total S%. 

‘ 

' educled for wa.sic. Loss in absorption is allowed for in the plan, 

a chesn Coinmittee was appointed by the O.slo Council in 193G to plan 

a ctieap. but adequate diet for poorer families. 
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nature. It was primarily rationing wliicli limited the diet and 
that was advanlageoiis to families with children ralher than to 
those having none. It Avas thus not to be expected in our investi- 
gations that there should be such a great dilTcrence lietwecn 
families with children and those without as there had l)ccn in 
previous investigations. Table 25 show that in all investigation 
series in Oslo, families Avilh children under 15 years liad a 
someAvhat higher calorie intake than childless families. The 
fifth investigation scries at E. B. has not been included because 
of the special conditions Avhich prcA-ailcd during this investi- 
gation. In the Arcndal-Hisoy inA'csligalions, the families Avilh 
children had a loAVcr calorie intake. 'I'lns is possibly due to 
the fact that there Avas a greater number of children in these 
families than in those living in 0.slo, and that lack of money 
made itself somcAvhal felt. 

Table 26 shoAvs the distribution of the ealorics on the various 
food groups. We sec that the, majority of calorics arc from the 
gioup: Flour, meal, breads and pastry (-12,5 %). 'J'he second 
largest quantity came from potatoes (15 %); the fat group sup- 
plied 12,2 % and the fish group S,2 %. 


Table 26: T/ie percentage of protein, fat, carbo-hiidrafes and 
calories from the nations foodstnffgronps. 


FoodslufTs 

Meal, nieali)roducls 

Fisli, fisliproducls 

AVJioIc milk 

Skimmed milk a. o. milk , 
Butter, margarine a.o. fats 
including cod-liver-oil . . , 

Cliccic 

Eggs 

Flour, meal and bread .... 

Polaloe.s 

I'rcsli vegclables 

Dried vegcl.ahlc.s 

Frail, berrie.s cic 

Sugar and .similar tilings , . 
Sundry 


Prolcin 

I'al 

•l.fiS 

7,-18 

;J7,20 

La.l'l 

7,72 

12.0-1 

•1.8:') 

i,.’n 

0,21 

.50,o:i 

2.1a 

2,01 

0,.3.| 

0,12 

20,85 

10,2-1 

8.02 

0 

2.00 

0.5-1 

0,90 

0.28 

0,-l;') 

0,75 

0,05 

0 

0,25 

0.81 


100,00 100,00 


Carl)o- 

bydralcs 

Calorics 

0,00 

2.-19 

0,:(5 

8,23 

2,01 

0.00 

i.o:i 

2.01 

0,0-1 

12,20 

0,55 

1.12 

0 

0.15 

57,8-1 

•12,-lS 

22,28 

15,01 

2,88 

2.29 

0,02 

0,59 

:i.25 

2,25 

7,37 

•1 ,57 

0,52 

0,55 

100,00 

100.00 
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(-•onclusion; With tliA .• 

at E. B.. the calorie 'corn°rf‘’rr‘ 

than that ot food wluch selt-aupj, ll r ''“‘''y 

“'an international stanSr “ 

Protein, Fat and Carbohydrates. 

an^vegeLll'Zeif^rrr*^ 

iKdrates The , fa‘ and carho- 

in'" ft omfl aansumption has been computed by deducl- 

1 h 2 * far n-asle and IherLfter for 

f ' a'sorplion. Alwaler places the loss by absorption .at 

and °y foriS rT^A’ '’'*"ablc protein, 5 % for fat 

6 "/ 'l ‘'arbo-hydrates. The total deduction made is thus; 
0 /o, 11 /o, 1 /o and 4 % respectively. 


Table 27: Net consumption of protein, fat and carbo-hydrates. 


Investigations 

Animal 

Protein 

Veget. 

Total Fat 

Carbo- 

hydrates 

E. B. I . 

— 

61,31 

42,69 

104,00 77,30 

482,12 

ir . 


70,19 

38,50 

108.69 86,92 

469,76 

- Ill . 


67,71 

35,27 

102,98 73,05 

433,42 

- IV . 


47,53 

35,40 

82,93 63,09 

396,41 

V . 


48,38 

37,28 

85,66 85,21 

423,43 

F. I . 


52,35 

33,66 

86,01 67,98 

386,63 

II . 


49,40 

34,41 

83,81 66,83 

418,61 

Ill . 


70,51 

30,90 

101,41 69,03 

370,63 

Arendal . . 

. . . 

50,60 

37,25 

87,85 63,15 

473,07 

Hiso3' 


46,59 

35,68 

82,27 61,11 

433,49 

Average . . . 

. . . . 

56,45 

36,10 

92,55 71,37 

428,76 

Orphan home I 

29,23 

44,84 

74,07 70,83 

560,99 

» 

II 

35,63 

48,53 

84,16 . 79,36 

519,94 

Table 28: 

The proportion (in percentage) of net calories in pro- 



tein. 

fat and carbo-hydrates. 




Electric Bureau 

Freia 




I II 

Ill IV 

V I II HI A 

H Total 

Percentage | 

P 

14,3 14,7 

15,4 14,0 

12,8 14,4 13,4 16,8 13,1 

13,2 14,2 

of net 1 

F 

23,1 25,5 

23,7 23,1 

27,6 24,7 23,3 25,0 20,4 

21,3 23,8 

calories fromj 

CH62,6 59,8 

61,0 62,9 

59,6 60,9 63,3 58,2 66,5 

65,5 62,0 
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Table 28 shows what percent of the net calories is derived 
from protein, fat and carbo-hydrates. In working out this table 
it has been assumed that 1 gram of absorbed protein gives 4,3o 
calories, 1 gram of fat 9,45 calorics and 1 gram of carbo- 
hydrates 4,10 calories. 

Prolcin. 

It will be seen from table 27 that the net consumption of 
protein per man value per day ranged from 82,27 grams to 
108,69 grams with a mean intake of 92,55 grains. 

These values arc satisfactory. xVllhough the protein require- 
ment is not definitely known, the majority consider that in 
these latitudes it should be somewhere between 70 and 100 
grams per man value per day, corresponding to about 10 or 13 % 
of the calorie requirement. As vegetable protein generally has 
a lower biological value than animal, it is assumed that one 
third to one half of the protein should be of animal origin. It 
will be seen that these demands are entirely satisfied in our 
investigations. As the total calorie intake is comparatively low, 
a relatively large proportion of the calorics come from prolcin. 
In the individual investigation scries, the percentage varied l)c- 
tween 12,8 and 16,8 % and the mean was 14,2 % (see table 28). 

Table 26 shows that it was first of all fish and cereals which 
provided protein, with milk and potatoes ranking second. 


Fal. 

As is apparent from tabic 27, the net consumption of fat 
in our investigations varied from (51,11 grams to SG,92 grams, 
with an average of 71,37 grams per man value per day. 23,8 % 
of the calories proceeded from the fal. 

These values are low. The data at present available do not 
suffice to permit a precise statement of the quantity required. 
But in all the diets which have previously been investigated 
in Norway and which have been characterized as satisfactory, 
fat consumption has been considerably higher. The same has 
also been true of the different diets proposed. 

In table 29 is shown the net consumption of prolcin, fal and 
cai o-hj^drales found in some investigations in Norway. It will 
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be seen that the fat consumption of the self-supporting families 
was on an average, about 80 to 100 grams per day. Our figures 
are lower and are only slightly higher than the figures for the 
families entirely on relief (1933). ' 

The table also shows the fat content in some dietary plans. 
Of .these have been chosen Hazel Stiebling's 4 dietary plans 
for families of modest incomes, converted by Evang and Galiung 
Hansen to Cathcart’s scale, and plans by the British Medical 
Ass., «The Oslo Committeea and the «State Food Council». 
It is evident from this table that all these proposals have a 
greater fat content than that found in our investigations. 

From table 26 we see that approximately half the fat in the 
food originated in the group; butter, margarine (and other fats) 
-j- liver oil, the second most important source of fat was fish, 
thereafter whole milk and the floui’-biead group. 


Carbo-hydrates. 

The net consumption of carbo-hydrates in our investigations 
was, as shown in table 29, between 371 and 482 pe^ 

man value per day, and averaged 429 grams, corresponding 

tn 6*? % of the calorie intake. 

Thet is nothing remarkable about the figures in themselves^ 
Table *>9 shows that previous investigations of diet have foun 

our investigations found As will be 

,hc in a compavalively few 

rem-irkcd from the table, it “"‘5 J as 

of the earlier invesligahons tha ft,, 

„„c.h as 62 % of the clones t .s esprn y ^ 
the greater number of proposed d.ctanes gi 
a more modest place. potatoes and. 

As was to be expected, «« p! t of the carbo- 

to a lesser extent, sugar supplied the grealei p 

hydrates (table 26). ,,l,tivelv deficient in fats. The 

Concision: The ^ ^ ft,,,, was, on the whole, ade- 

intake of protein and caAo ) ft, 

cuale. It was chiefly deficient tat ntake 
her of calories in the diet to be low. 
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Table 29: Consmnpfion of protein, fat and carbo-hydrates in 
various dietary investigations and proposed diets. 


Grams x>er man value Percent of net 

per tlay (net vixlucs) calorics from: 


Investigator and year 

P 

F 

Cl I 

P 

F 

CH 

Statistic Central Bureau 1927-28 




12,0 

3G,7 

51.3 

Hertzberg 1931 

98,7 

109,5 

40S.1 

13,7 

33,0 

53,3 

Evang and Gallung Hansen 1933 







Entirely on relief 

55,0 

71,2 

354,4 

10,1 

28,4 

01,4 

Partially on relief 

Gfi.G 

77,5 

414,7 

10,0 

20,9 

02,5 

Self-supporting 

82,2 

95,9 

470,1 

11,2 

28,4 

60,4 

Hove 1937-38 

119,3 

86,0 

481,4 

15,7 

24,8 

.59,5 

Storslein 1938 

130,0 

93,3 

541,7 

15,4 

21,1 

G0,G 

Strom 1912-45 

92,G 

71.4 

428,8 

14,2 

23,8 

62,0 

Sticbling’s proposed dietary I 

GO, 9 

81,0 

385 

10,4 

29,7 

59,9 

II 

85,9 

1 IC.,8 

383 

11.7 

3G,1 

52.2 

- a- - III 

82,0 

127,5 

3C2 

11.2 

39.4 

49,4 

IV 

80,9 

143,5 

.307 

12.1 

45.2 

42,7 

British medical 







Assoc. ’s proposal 

SI. 5 

87.0 

4r>o 

11.1 

27,1 

61,7 

Oslo Committee’s juoposal . , . 

101 

111 

40G 

14,0 

33.3 

52,7 

Stale Food Counsil’s proposal . 

108 

1.32 

375 

M.4 

38,3 

47,3 


Minerals. 

While the pvolein, fal aiul carbo-hvdralc content, of a diet 
can be calculated with reasonable accuracy, »rcnl difficulties 
arc encountered in computing the amount of minerals and vita- 
mines. Concerning the amount of these stulTs to be found in 
food we have onl}’ a limited knowledge, cs])ccially with rcsjiecl 
to the great variations which exist. Nor do we know enough 
about loss through wa.sle and imperfect absorption to calculate 
the net intake. In addition w-c lack the. rccjuived knowledge 
of the requirements of the difierent age-groups to prepare cor- 
rect man value scales. 

The scales Avhich we employ for the calorics arc not rational 
when minerals and vitamincs arc in question inasmuch as the 
relation between the requirements in the various age-classes is 
different for minerals and vitamincs from what it is for calories. 
But lacking more suitable scales, those for calorics have been 
used. For comparative investigations they can be cnqdoycd 

3 — Axel Sirom. 
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certain reservations. But in addfH.. 
pmes the intake per i„divM„aI pefda, 
many cases, as satisfactory as th! former 

duced in tire toIlo^Tare dm atf "6-- ad- 

lent of the diet. * ”™““‘ eon- 


uufcaf/n. 


The average calcium content of the diet in the various invesli 
g hon senes mil be seen in table 30. Calculated per man value 

UeO of 1,32 grams for the total series. Computed per individual 

8ramslol,28 grams and had i 

mean of 1,11 grams per day. 


Table 30: Average comiimption ofcahiim, phosphorus and iron. 


Investigations 

Per man value per day 

Ca P Fe 

gram gram mg 

Per 

Ca 

gram 

person per day 

P Fe 

gram mg 

E.B. !• 

1,53 

2,22 

15,58 

1,28 

1,80 

13,08 

II 

1,40 

2,18 

16,58 

1,21 

1,89 

14,33 

- Ill 

1,30 

2,15 

14,67 

1,14 

1,89 

12,94 

- IV 

1.17 

1,82 

13,27 

1,02 

1,59 

11,60 

V 

1.30 

1,89 

13,57 

1,14 

1,65 

11,86 

F. .1 

1,33 

1.74 

13,21 

1,13 

1.47 

11,18 

II 

1,26 

1,81 

12,90 

1,05 

1,51 

10,79 

Ill 

1,12 

1,84 

13,51 

0,96 

1,57 

11,55 

Arendal 

1,38 

1,97 

16,28 

1,12 

1,60 

13,23 

Hisoy 

1,29 

1,88 

14,52 

1,02 

1,49 

11,51 

Total 

1,32 

1.95 

14,46 

1,11 

ns 

||Q||9 

Orphan home I 

1,75 

2.10 

17,20 

1,38 



~ 11 

1,45 

2,19 

18,04 

1,10 

1,66 

13,64 

' Exluding family I, the figures are: 1,46 2,15 15,20 and 1,22 1,80 12,69. 


These values may be regarded as very good. Table 31 comp- 
ares our values with the results of other diet investigations in 
Norwaj’’. It appears from the table that the calcium consump- 
tion in our investigations is about the same as the consumption 
of self-supporting families in the investigations made by Evang 
and Galtung Hansen (1933) and considerably better than that 
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of families on relief. Slorsteiii'a figures arc also lower lhan our.s. 
Hoijes figures arc exceplional, due to the very great consumption 
of skimmed milk in the Valle diclaiy. 


Table 31: Conlcnl of minerals in the did in some Norwegian 
dielanj invesligalions. 


Invosligalors 

Per man value jicr day 
Gram Ca Gram P 

.Mg Fc 

Evang and Galtung Hansen tfta 
Entirely on relief 

1 

0,85 

1,22 

5,91 

Partly on relief 

1.14 

1,4,3 

7,00 

Self-supporting 

1.42 

1.71 

S,2B 

All 

1.11 

1,4.3 

G,9.3 

Hove 19.37-38 

2.58 

3,14 

02,00 

Slorstein 1938 

1.21 

1,7.3 

21,150 

Slrom 1942-45 

1,.32 

1,95 

14,40 


Also compared with the current standards our values arc 
gratifying. For comparison we have chosen the standards of 
the. Food and Nutrition Board and lliose of Lcilsch. 

Lcitsch sets the calcium requirement for children under 0 
years at 0,9 grams per day; it increases thereafter to circa 


Table 


Invcsli- 

g.ilions 


32; C(dciuni and iron conlcnl of food compared wilh 
content computed on basis of dijfcrcnl standards. 

Gr.nnis calcium jier person per day 
Requircniciil 

Require- ace. lo American Conlcnl 


mcnl acc. Lcilch willi slandard 


of did 


Mg. iron per person per 
day 

American Conlcnl 
slandard of did 


1— 

to Lcilch 

50% suppl. 





E,B. I 

0,73 

1,10 

0,92 

1,22 

11,71 

13,08 

- II 

0,73 

1,10 

0,90 

1,21 

11,92 

14,3;t 

- Ill 

0,7.3 

1,10 

0,94 

1.14 

12,24 

12,94 

- ir 

0,08 

1,02 

0,90 

1.02 

12,1.3 

11,01) 

- V 

T 

0,75 

1,1.3 

0,94 

1,14 

12,22 

11,80 

1 . I 

0.03 

0,95 

0,80 

1,1,3 

11,83 

11,27 

11 

0,00 

0,00 

0,87 

I. or, 

12,00 

10,79 

HI 

Areiulal 

His'oy 

0,01 

0,87 

0,88 

0,92 

1.31 

1,.32 

0,85 

0,98 

1,03 

0,90 

1.12 

1.02 

12,08 

11,72 

11,90 

11. . 55 
13,2.3 

11. . 51 

Total 

0,72 

1,08 

0,94 

1,11 

1 1 ,9.5 

12,20 
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2 giams for the years of ^nhcxty, and again decreases to 0,55 
grams for people over 24 years. As these figures give the net 
requirements, a certain amount must be supplemented to the 
dietary as a safeguard. 

The American standards give the desired econtent of food 
as eaten», and demand as well a supplement for loss in pre- 
paration, waste etc. 


We have undertaken to ascertain how large a calcium intake 
the families participating in our investigations should have had. 
according to these standards. We have computed the intake 
using the figures of Leitsch with a supplement of 50 %, and ac- 
cording to the American standards (without a supplement). 
The results are given in table 32. The collocation shows that 
our families have, for the most part, had satisfactory calcium 
intake, and that the same is true of the orphan homes. 

It is evident from table 33 that approximately hall the cal- 
cium was furnished by flour, meal, bread and pastiy, and that 
milk was the second most important source. It should be 
mentioned in this connection that during the war, calcium 
carbonate was added to the flour to augment its calcium content. 


Table 33: Percentage of minerals and vif amines from 
the different foodstuffgroups. 

Phos- Vilamincs 

Fo odstuff groups Calcium phor. Iron A Bi C 

Meal -j- meatproducls 0,36 2,63 5,34 0,20 1,73 0,14 

Fish flshproducls 5,78 21,64 10.32 6,33 6,70 0,36 

Whole milk 22,79 11,74 1.77 2,85 6.81 1.30 

Skimmed milk + other milk 14,77 6,93 1,06 0,39 4,6 , 

Butter, margarine a, o. fat .. 0,32 0,34 0,57 5,52 , . 

Cod-liver-oil 0,00 0.00 0,00 57.91 0,00 0,00 

Cheese bSO 0,96 3,12 O.o 0, 4 0 0 

Pag,, 0,15 0,29 0,47 0,35 0,11 0,00 

Flour, meal, breadstuffs . . . 46,48 43,42 44.31 0,00 59,39 0,09 

Polaloes 1.52 8.74 20,94 0.0 13.7 4.06 

Fresh vegetables 4,80 1,94 7,3 , -- 

Dried vegetables 0.29 0,68 1,94 ,0 0. .0 

Fruit, berries 0.63 0,46 2, . .88 5,08 

IZ7 " S q:'” 0:24 0:03 o:o2_ j£l 

100,00 100,00 100,00 100,00 100,00 100,00 


D 


0,00 

68,66 

0,12 

0,03 

1,15 

29,72 

0,06 

0,17 

0,00 

0,00 

0.01 

0,00 

0,00 

0.00 

0,05 
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Phosphorus. 

According to tabic 30, the mean intake of phosphorus, in 
all the invesUgation series, was 1,95 grams per man value per 
day, and varied between 1,74 and 2,22 grams. Calculated per 
individual, the average was 1,65 gi-ams and ranged from 1,47 
to 1,89 grams. 

These values are very satisfactory. As shown by table 31, 
the phosphorus intake found in our investigations was higher 
than in those previously undertaken in Norway, with the excep- 
tion of those made by Haijc, in which as before stated, special 
conditions prevailed. 

Of the various standards for phosphorus intake, the best 
known is Shermans. He sets the requirement for an adult at 
.88 grams per day and reckons that the intake should be 50 % 
higher, i. e. 1,32 grams per day. Growing children presumably 
need at least as much phosphorus as adults. The Food and 
.hhilrition Board indicates that for children, pregnant and nurs- 
ing women the phosphorus intake should be as great as that 
of calcium. For other adults it should be 1^ times as great. 
Table 30 shows that these requirements were met in our investi- 
gations. 

Iron. 

The iron intake averaged 14,46 mg per man value per day, 
and ranged from 12,90 to 16,28 mg. Computed per individual 
there was a mean of 12,20 mg and variations from 10,79 mg 
to 14,33 mg. 

These values arc not particularly high. Table 31 shows that 
the average for our investigations is higher than the figures for 
the investigations by Euang and Galiung Hansen in 1933 (also 
the .self-supporting), but considerably lower than the results of 
Storstein and Hoye. 

A comparison with the American standards shows that for 
the combined scries, the iron intake was gi-atifying in our investi- 
gations (table 32). But it is apparent from the table that in 
6 of the series, the iron content of food was below the standards. 

ue to the great uncertainty which imevails regarding the 
ca culahon of the mineral content of food, and want of know- 
e go as to the requirement, sweeping conclusions should not 
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loe drawn from such a result as this. But it should be stated 
in this connection that mild cases of anemia were frequent 
in Oslo during the war. 

The intake was found to be more satisfactory for the orphan 
homes than for the families. 

According to table 33, flour and pastry supplied the most 
iron, while potatoes and fish ranked second. 

Conclusion: The average calcium and phosphorus content of 
the diet was satisfactory while the iron content appeared to 
be low. 


Vitamines. 

- As stated in the section on minerals the vitamine content of 
food is computed both per man value and per individual. The 
figures given are gross values. 


Vitamine A. 


The vitemino A content ot the diet n'ill be seen from table 34. 
The average content per man value was 4011 I. U. and ratted 


Table 34: Vitamine content of diet. 


Investi- 

gation 

series 


Per man value per 

A C 

I. U. I. U. mg. 


day 

D 

I. U. 


Per 

A 

I. U. 


person per 
Bx C 
1. U. mg. 


day 

D 

I. U. 


Animal vit. 
A in pet. of 
total vit. X 


E. B. I 

- II 

- Ill 

- IV 

- V 

I 

II 

III 


F. 


10029 

3170 

3565 

5223 

2011 

6850 

2957 

3235 


848 

789 

723 

734 

722 

616 

660 

621 

761 


103 

40 

44 

94 

49 

134 

193 

60 

121 


1879 

1298 

1635 

849 

942 

1170 

715 

1192 

525 


8424 

2742 

3155 

4582 

1764 

5805 

2464 

2765 

3446 


712 

682 

624 

645 

640 


87 

34 

38 

82 

43 


521 113 

562 162 


1578 

1122 

1441 

743 

823 

991 

598 

1019 

427 


90,1 

79,7 

91.0 
55,4 

55.6 
80,3 

54.1 

80.7 

47.8 

71.8 


Hisoy 

6568 

4911 

705 

720 

109 

98 

802 

1107 

5213 

4162 

0/ / 

612 

83 

935 

72,9 

Orphan- 
liome I 

15784 

881 

241 

1554 

12524 

697 

191 

1230 

88,5 

J A "7 

Orphan- 
home II 

6745 

889 

176 

511 

5110 

672 

133 

386 

40, f 
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from 2011 I.u. lo 10029 I. U. Computed per individual the 
mean was 4162 I. U. variations from 1764 to 8424 I. U. 
For computing these figures it was estimated that carotene liad 
half the value of vilamine A. 

As average values these must be regarded as good, even 
though they do not satisfy the highest standards given. One 
oencrally reckons 1000 to 1500 1. U. as the minimum vita- 
mine A requirement, the optimum requirement varies from 
2000 to 8000 I. U., or even higher. The American standards 
thus put the requirement at 5000 I. U. for adults (males or 
females), and 1500 to 6000 I. U. for children; for pregnant and 
musing women 6000 and 8000 I. U. respectively arc needed. 
These standards arc based on the a.ssumplion that -/s of the 
units come from carotene and Va from vilamine A, and further 
that carotene has a value equivalent to half, or less, the value 
of vifaminc A. 

Table 35 shows how much vitamine A the families in our 
invesligations should have bad according to the American 
standards, and compares that with the amount the food actually 
contained. As the diet in our invesligations was rclalivclv richer 
in vitamine A and poorer in carotene than prcsupjjoscd by the 
standards a recalculation of the standards was done. 


Table 35; Vilamine intake for our ijiucsiirjations compared luilh 
inlake computed on bash of American standards. 


Vilamine A- Vilamine lij Vilamine D 

Jnvesliga- American Conlenl American Content American Content 

lion series standards of diet standards^ of diet sland.ards of diet 


E. B. I .3320 

- n 3672 

- Ill 3459 

- IV 4303 

- V 4309 

E- I 3666 

n 4331 

HI 3745 

Arendal 4i.j3 

3629 
3839 

^ On converting mg 


8424 

381 

712 

71 

87 

2742 

393 

682 

74 

34 

315,5 

396 

624 

74 

38 

4582 

390 

645 

73 

82 

1764 

399 

640 

74 

43 

5805 

378 

521 

70 

113 

2464 

378 

062 

71 

162 

2765 

378 

531 

71 

51 

344G 

372 

627 

71 

98 

.5213 

366 

.577 

71 

86 

41G2 

3S4 

612 

72 • 

83 

• U., 300 I. U. has been allowed for 1 
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in 6 i, ™ 10 ™“^ and 

was slighUy above tlie standLds. “"•ealigalions 

lugt 

however, the intake was Inw ti • • ^ 

Faeia. in vddouT::: 

n investigatzon of tlie consumption in the different families 

Cod-hvcr-oil consumption was chiefly responsible for these dif- 
eiences. In table 36 the families are grouped according to 
flzeir wtannnc A intake. We see that during tire period of 

of less than 

1000 I. U. per person per day and 29 families (28,4%) an 
intake of 1000 to 2000 I. U. per person per day. Although 
great uncertainly is naturally associated with the computation 
of the vilamiue A intake, and although the requirement for 
individuals indubitably varies greatly, these results nevertheless 
indicate that the intake for some families was very low. This 
agrees with Hovind s findings. He examined the employees of 
the Electric Bureau and Freia during the autumm of 1943 and 
spring of 1944 and found a high incidence of nightblindness, 
though it was fairl)' mild. On the other hand, there is no doubt 
that a large proportion of the families had a very generous 
intake of vifamine A. 


Table 36: Consumption of vitamine A in the uarious families. 


I. U. vit. A 
per person per day 

Under 1000 

1000-1999 

2000-2999 

3000-3999 

4000-4999 

5000 or more 


No. 

families % 


19 

18,6 

29 

28,4 

13 

12,7 

6 

5,9 

7 

6,9 

28 

27,5 


. 102 


100,0 
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Viiannne Bi (anemin). 

Tabic 34 shows that the average ancurin content of Ihe did 
was '720 I. U. per man value per day, and ranged from 616 
to* 848 I. U- Calculated per person, the average was 612 I. U.; 
the lowest value was 521 I. U. and lire highest 712 I. U. 

These values arc very high and exceed even those of the 
American standards (table 35). It is apparent from table 37 
that only 5 families, or 4,9 %, liad an intake below 400 I. U. 
per person per day, and that about % had from 500 to 700 I. U. 


Table 37: Consumption of ancurin in f/ic onriou.s families. 


I. U. ancurin 
per person per day 

No. 

familie.s 

or 

/o 

Under 400 

5 

4,9 

400-499 

12 

11,8 

500-599 

34 

33,3 

GOO-099 

31 

30.4 

700-799 

12 

11.8 

SOO or more 

S 

7,8 


102 

100,0 


These results arc interesting. During the war there was much 
talk to the ctTcct that the diet contained too little ancurin, and 
it was thought tlial this was one of the causal factors in a suc- 
cession of obscure clinical pictures in which there was a ten- 
dency toward oedema, frequent nisus etc. 

Our findings do not support this view and while one should 
be cautious about generalizing on the basis of our few invCvSti- 
gatious, there are no food investigations that .show llie war-time 
food to have been deficient in ancurin. GalUwg Hansen has 
informed us verbally that also bis investigations found a liigh 
ancurin content in the food. 


Viiannne C. 


The average vilaminc C content was 98 mg ascorliic acid per 
man value per day and it ranged from 40 to 193 mg. Calcula- 
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Table 38: Consumption of Vitamine C in the various families. 


Mg. vit. C 
per person per day 

No. 

families 

% 

Under 30 

7 

6,8 

30-59 

37 

36,3 

60-89 

21 

20,6 

90-119 

15 

14,7 

120-149 

10 

9,8 

150 or more 

12 

11,8 


102 

100,0 


If, as is generally done in this country, the optimum ascorbic 
acid requirement per day is set at 30-50 mg, our findings must 
be considered satisfactory. The mean is far in excess of the 
optimum requirement and, as will be seen from table 38, there 
were only a few families whose intake was less than 30 mg per 
person per day. 

If, however, we accept the American standards the case is 
altered, inasmuch as several of our investigations showed that 
the ascorbic-acid content fell short of the standards (table 35). 
But the American standards are exceptionally high, and it is 
probable that one can manage quite well with considerably 

less* 

Table 33 shows that it was potatoes and fresh vegetables 
which supplied the gi-eater part of the ascorbic acid. 


Vitamine D. 

The mean vitamine D content was 1107 I. U. per man value 
peJ da” and it .aried from 625 ,o 1879 I. U. Co^tod 
peisop'pi^'' ‘he eoatenl varied from 427 to 16/8 I. V. 

“Tsfttcsfvalu^s moat be regarded as 

• S « 0":00 b ifln’dt other adol.s It Is smalt ,ua„U.les 

for those not exposed ,,,ell fulfilled 

These " ^,ny when one takes into 

in the dietary of our families especi ) 

consideration that these families consisted mamh 
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general discussion 
Table 39: Comimiption of oilawine D in Ihc various families. 


I. U. vi(. D 
per person per day 

No. 

faniilics 

0/ 

/o 

Under 200 

9 

8,8 

200-309 

11 

10,8 

400-599 

1,5 

14,7 

600-799 

22 

21,6 

SOO or more 

45 

44,1 


102 100.0 


As shown in table 39, llie majorily of our families had an intake 
above 400 I. U.; and 44 % bad an average intake of more than 

800 I. U. 

Table 33 shows that a good Va of the vilaminc 1) was supplied 
by fish— first and foremost licrring— and about 30 % by cod- 
liver-oil. The amount of I) vitamine furnished ])y other food- 
slutTs was insignificant. 

Conclusion: The average vitamine consumption must lie regar- 
ded as satisfactory. The vitamine intalce in the various families 
differed widely, lioiveYcr, and it is proba])le that some families 
may have had less than the amount requisite. This a]>j)lies 
particularly to vilaminc A. 


General Discussion. 

The number of families in our investigations is small and 
the group is not, strictly speaking, rejnesentative of anything 
oilier than itself. There is, however, mucli Hint warranl.s the 
drawing of somewhat more extreme conclusions from the 
investigations than tlic number of families would seem to in- 
siify. 

Fiistly, there can he not doubt that as regards consumption 
of individual foodstulTs, the rcsult.s agree w'cll with the diet on 
which the Oslo people lived during the war, and Avith that which 
rationing allowed. Secondly, the findings arc supported bv 
clinical experiences. 

As has been mentioned, a loss of weight was very common 
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in Oslo during the years in which the investigations were under- 
aken; the majority of people lost several kilos in weight. As 

an example may be adduced the average weight of the employ- 
ees at Freia chocolate factory: 


1941 1942 1943 1944 1945 

71,0 69,4 68,9 69,8 70,1 

61,5 60,7 60,7 60,8 61,7 


1940 

Men 71,6 
Women 61,7 


At other conserns the loss of weight was greater, but nowhere 
Avas there any question of famine. This accords well with the 
fact that our investigations found the calorie intake to be lower 
than it had been for self-supporting families prior to the war, 
but that there were no extremely low values. 

While loss of weight was frequent, clearly defined deficiency 
diseases were rare. There wms a certain tendency to anemia, 
and Hovind’s investigations show'ed that a mild degree of night- 
blindness prevailed. This is in complete accordance with our 
findings. 

We are therefore of the opinion that notwithstanding the 
small number of families participating in our investigations, 
they give a quite good idea of the war dietary of the workers 
in Oslo, i. e. of a large proportion of the population of 
Oslo. 

We must further remember that the difficulties attendant on 
procuring a fully normal diet during the war, were indubitably 
greater in Oslo than in other parts of the country. We again 
experienced, during the war, that it is the cities— and chiefly 
the larger ones — which suffer most in such times. 

When the food conditions in Oslo nevertheless proved to be 
relatively satisfactory, one should not be unjustified in conclud- 
ing that, as regards food, Norway got off surprisingly lightly 
from the war and occupation. This does not preclude the 
possibility that certain groups may have had a less satisfactory 
diet; for older people living alone and for families with many 
half-grown children the situation was without doubt very dif- 
ficult until 1944, when soup Avas distributed. But on the whole, 
conditions were better than might have been expected. 



Summary. 

The author has undertaken dicl invcsligations among families 
at 2 industrial concerns in Oslo (Electric Bureau and Freia) 
and among some few families in Arcndal and Hisny. At the 
Electric Bureau, 5 dilTcrcnt investigations ^vcrc carried out from 
Jan. 1943 to May 1945. At Freia there were 3 investigations 
from Dee. 1942 to May 1944, and in Arcndal and Hisoy 1 in- 
vestigation series in November and December 1943. The num- 
ber of families participating in the. various investigation series 
was 14, 10, 7, 7, 13, 11, 12, 8. 11 and 9 respectively, a total 
of 102. The investigated families, especially in the Oslo material, 
•were for the greater part small and with few children. In Arcndal 
and Hiso}', also 2 orphan homes were examined. 

The periods of investigation were of 14 days duration. The 
families’ consumption of food during the period was determined 
in the following manner: a daily account was kept of the food 
purchased and received, as well as of the food which was 
brought out of the house. The food supply was weighed at the 
beginning and again at the close of the period. In computing, 
Catchart and Murray’s scale was used. 2 % was allowed for 
waste in housekeeping, excepting for the orphan homes where 
the waste was fixed at 10 %. In calculating the caloric intake 
Atwater’s figures: 4-9-4 were used. 

Compared with pre-war food, the diet of the investigated 
families was characterized by a great decrease in consumption 
of meat, whole milk, cream, cheese, eggs, margarine (but not 
butter), fruit, berries, sugar and coflcc. The consumption of 
skimmed milk increased, tbougb not snfficicnlly to compensate 
for the decrease in consumption of whole milk. The consump- 
tion of cereals was somewhat greater and lliat of potatoes, fresh 
vegetables and fish was much greater. 

The mean caloric content of the diet, in the various investi- 
gation series, was: 304G, 320G, 2905, 2565, 2900, 2750, 2708, 
2603, 2913 and 2708 net calorics. The total average was 2849 
calories. Excepting the first 2 series, all these figures arc lower 
than those of self-supporting families in this country licforc the 
war, and of the families investigated during the latter half of 
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May 1945. The figures are also lower than the most commonlv 
used international standards. 

The protein content oC the diet varied between 82 gr. and 
109 gr. with a total average of 93 gr. Correspondingly, the fat 
content varied from 01 to 82 gr., and averaged 71 gr. The 
c.vtremes of carbo-hydrates were 372 and 482 gr., with a mean 
of 429 gr. Compared with previously investigated diets in Nor- 
way, and with international standards, the intake of protein and 
carbo-hydrates was satisfactory while that of fats was low. It 
was primarily deficient fat-intake which caused the calorie 
intake to be low in the majority of investigation series. 

The gross calcium content varied in the different investigation 
scries from 1,12 gr. to 1,53 gr. per man value per day, and 
the total average was 1,32 gr. Corresponding figures for phos- 
phorus were 1,74 and 2,22 gr., with an average of 1,95 gr. 
The iron content ranged from 12,90 to 16,28 mg., Avith a mean 
of 14,46 mg.. Compared with previous investigations and stan- 
dards, the average calcium and phosphorus content must be 
considered satisfactory while the intake of iron seemed to be 
below the requirements. 

The gross vitaminc intake per man value per day, was; 

Vitaminc A: average 4911 1. U., lowest series 2011 I. U., hig- 
hest scries 10029 I. U. 

— Bi; average 720 I. XJ., loAvest scries 616 I. U., highest 
series 848 I. U. 

— C: average 98 mg., lowest series 40 mg., highest series 
193 mg. 

— 1): average 1107 I. U., lowest scries 525 I. U., highest 

1879 I. U. 


The average values for the greater number of series must be 
charactcri 7 .cd as satisfactory, in part, very satisfactory. There 
were, however, great variations in the vitamme mtam o le 
individual families and it is thus probable that some famihe.s 
were below the optimum requirement. This was especially i 

of vitaminc A. 
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The aulhoi- is ot llie opinion thni even (liougii Iho minilior 
of families invesligalcd avas small, ll.e findings give •> 6 ""' 
idea of the diet of workers and funclionanes in Oslo duiin^ 

the war. 
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